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TITLE OF THE INVENTION 

17-AMINO SUBSTITUTED 4-AZASTEROID 5a-REDUCTASE 
INHIBITORS 

5 

BACKGROUND OF THE INVENTION 

The present invention is directed to novel amino substituted 
4-azasteroidal 5a-reductase inhibitors. . 

The art reveals that certain undesirable physiological 
10 manifestations, such as acne vulgaris, seborrhea, female hirsutism, male 
pattern baldness and benign prostatic hypertrophy, are the result of 
hyperandrogenic stimulation caused by an excessive accumulation of 
testosterone or similar androgenic hormones in the metabolic system. 
Early attempts to provide a chemotherapeutic agent to counter the 
undesirable results of hyperandrogenicity resulted in the discovery of 
several steroidal antiandrogens having undesirable hormonal activities 
of their own. The estrogens, for example, not only counteract the effect 
of the androgens but have a feminizing effect as welL Non-steroidal 
antiandrogens have also been developed, for example, 4'-nitrO'-3'- 
trifluoromethyl-isobutyranilide. See Neri, et al., Endo., VoL 91, No. 2 

(1972) . However, these products, though devoid of hormonal effects, 
are peripherally active, competing with the natural androgens for 
receptor sites, and hence have a tendency to feminize a male host or the 
male fetus of a female host. 

It is now known in the art that the principal mediator of 
25 androgenic activity in some target organs is 5a-dihydrotestosterone, and 
that it is formed locally in the target organ by the action of testosterone- 
Sa-reductase. It is also known that inhibitors of testosterone-5a- 
reductase will serve to prevent or lessen symptoms of hyperandrogenic 
stimulation. A number of 4-azasteroid compounds are known in the art 
30 as 5a-reductase inhibitors. For example. See U.S.' Patent Nos. 

2,227,876. 3,239,417, 3,264,301 and 3,285,918; French Patent No. 
1,465,544; Doorenbos and Solomons, J. Pharm. Sci. 62, 4, pp. 638-640 

(1973) ; Doorenbos and Brown, J. Pharm. Sci., 60, 8, pp. 1234-1235 
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(1971); and Doprenbos and Kim, J. Pharm. Sci. 63, 4, pp. 620-622 

(1974). r 

In addition, U.S. Patent Nos. 4,377,584, 4,220,775, 
5 4,859,681, 4,760,071 and the articles J. Med. Chem. ZL p. I690-170I 
(1984) and J. Med. Chem. 22, 2998-2315 (1986) of Rasmusson. et al., 
U.S. Patent 4,845,104 to Carlin, et al., and U.S. Patent 4,732,897 to 
dlainelli, et al. describe 4-aza-176- substituted-5a-androstan-3-ones 
which are said to be useful in die treatment of DHT-related hyper- 
androgenic conditions. 

However, despite the suggestion in the prior art that 
hyperandrogenic diseases are the result of a single 5a-reductase, there 
are reports regarding the presence of other 5a-reductase isozymes in 
both rats and humans. For example, in human prostate, Bruchovsky, et 
al. (See L CKn. Endocrinol Metab, 6L 806-816, 1988) and Hudson (see 
J. Steroid Bibchem. 26, p 349-353, 1987) found different 5a-reductase 
activities in the stromal and epitiielial fractions. Additionally, Moore 
and Wilson described two distinct human reductases with peaks of 
activities at eidier pH 5.5 or pH 7-9. (See J. Biol. Chem. 251, 19, p. 
5895-5900, 1976.) 

^° Reeentiy, Andersson and Russell isolated a cDN A which 

encodes arat.liver 5a-reductase (see J. Biol. Chem. 264 pp. 16249-55 
(1989). They found a single mRNA which encodes both the liver and 
prostatic reductases of rats. The sequence of this rat gene was later used 
to select a human prostatic cDNA encoding a 5a-reductase termed "5a- 

25 reductase 1". (See Proc. Natl. Acad. Sci. 87, 3640-3644, 1990.) 

More recently, a second, more abundant reductase (5a- 
reductase 2) has been cloned from human prostate with properties 
identified with the form found in crude human prostatic extracts. (See 
Nature, 354, p, 159-161, 1991.) ^ 

30 Further, "Syndromes of Androgen Resistance" - The 

Biology of Reproduction, VoL 46, p. 168-173 (1992) by Jean O. Wilson 
indicates that the 5a-ieductase I enzyme may be associated with hair 
foUicles. 
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Thus, the art supports the existence of at least two genes for 
5a-reductase and two distinct isozymes of 5a-reductase in humans. 
Both forms are present in prostatic tissue in which, 5a-reductase 2, is 
the more abundant, whereas the other isozyme, 5a-reductase 1, is 
believed to be more abundant in scalp tissue. 

In the treatment of hyperandrogenic disease conditions, e.g. 
benign prostatic hyperplasia (BPH) it would be desirable to have one 
drug entity which is active against both enzymes 1 and 2 in the prostate 
to substantially inhibit dihydrotesterone (DHT) production. 
Alternatively, it would be desirable to have a drug entity which is 
highly selective for inhibiting the scalp associated enzyme 5a-reductase 
1, for use in treating diseases of the skin and scalp, e.g., acne and 
alopecia. This latter drug could thus be used in combination with 
PROSCAR® (finasteride) which is highly selective for the prostatic 
enzjrme 5a-reductase 2 for combination therapy in the treatment of 
BPH. 

SUMMARY OF THE INVENTION 

The present invention is concerned with novel 4- 
azasteroidal compounds and pharmaceutical compositions and 
formulations thereof that are useful for inhibiting the 5a-reductase 
isozymes 1 and 2 and are particularly effective in selectively inhibiting 
the 5a-reductase 1 associated with the scalp and dually inhibiting both 
isozymes 1 and 2 in the treatment of benign prostatic hyperplasia, acne, 
female hirsutism, male pattern baldness, androgenic alopecia, prostatitis, 
and the prevention and treatment of prostatic carcinoma. 

The present invention is concerned with compounds of the 

formula: 
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I 

and the pharmaceiitically acceptable salts tfiereof. wherein: 

5 . 

A is: 



10 



(a) 



I 



15 



(b) I , . . except whOT R2 equals H, there is a 5aH and W 

equals C(0). r3 can not be Ci.12 aUcyl. 

r5 f^2 

"*M^"hN-w-R^ 

(c) I ; wherein 



20 



H, 

methyl or ethyl; 



R2is; 

H , or 

Ci-20alkyl; . 

R^is: 
30 . 

aininoCi-C4aUcyl, 

mono Ci-C4aIkyIaminoCi-G42ilkyl, 

dl Ci-C4alkylaminoCi-C4aIkyl, 
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10 



15 



20 



25 



30 



mono C1-C4 alkylaminoaryl, 

di C 1 -C4 alkylaminoaryl, 

C1.20 alkyl, 

C6-14aryl, 

heteroaryl, 

C6-14 arylCi.20aIkyl, 

heteroary IC 1 .20alkyl, 

Ci.20alkylthioCi-20alkyl, 

C 1 .20alkylsulfinylC i -20alkyl, 

C 1 -20alkyloxycarbonylC 1 .20alkyl, 

carboxylC 1 .20alkyl, 

C 1 -20alkylcarbonylC l -20alkyl, 

carboxylC i-20alkyl, 

C i-20alkylcarbonylCi-20alkyl, 

C3-20cycloalkyl, 

C3-20cycloaikylC 1 -20alkyl, 

C6-1 4 arylC i -20alkyloxycarbonylC 1 .20alkyl, 

heteroarylC i-20alkyloxycarbonylC i-20alkyl, 

haloCi-20alkyl, 

hydroxylC i -20alkyl. 

halohydroxylC l .20alkyl, 

thiosulfatoC 1 -20alkyl, 

C6- 1 4 arylC 1 .20alkyloxy C 1 .20alkyl, 

C 1 -20alkyloxyC 1 -20alkyl, 

C6-14 arylcarbonylC6-14arylCi-20alkyl, 

diarylCi-20alkyI of the formulai 




triarylCl.20aUcyl of the formula: 
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-(CH2)„-C-:^j^ 



VR7 



R8 

, n equals 1-19; 



10 C2-20 alkenyl. 

C2-20 alkenylCl-20aIkyl. 
heteFoar}dC2-20aQ^enyl, 
C6-14 ai7lC2-20alkenyl, 
C2-20alkynylCi.20alkyl, 
15 C6^l4aiyIC2-20alkynylCi-20alkyl, or 

heteroarylC2^20alkynylCi-2GalkyI; 

R^is: 

H. 

20 Ci-20alkyl, 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membeied aromatic rings either unsubstituted or substituted with 
R wherein R is H, Ci -6 alkyi, arylC l .20alky I with the alky I 
groups unsubstituted or substituted with hydroxyl, Cj -8alkyloxy, 
carboxy CO-IOaU^l> or halogen or aryl directly substituted 
lndq)endently with amino, mono C1.C4 alkylamino, di C1-C4 
alkylamino, mdno C1-C4 allorlaminoaryl, di C1-C4 
alkylaminoaryU hydroxyl, haloCl-20alkyI> carboxamido, 
benzoyl, Ci-20alkyloxy, Ci-20alkyl. C2-20alkenyI, cyano, nitro, 
acetamide, halogen or other specific groups as shown herein or 



25 



30 



heteroaryl; 



r5 can be the same or different when x Ls greater ttian 1 and is: 
H,or 
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Ci-i2alkyl; 
or are: 

5 H, 

CH3. 
C2H5, 

carboxamido, 
Ci-6 alkylthio, 
10 C1-C6 alkylsulfinyl, 

C1-C6 alkylsulfonyl, 
0CH3. 
NH2, 
CH3NH, 
(CH3)2N, 
OH, 
N02, 
CN, 
F, 

acetamido, 
CI, 
OC2H5. 
CF3. 

isopropyl, or 

isobutyl; n equals 1-10 and the Ci-20 aUcyl portion is optionally 
25 substituted with r5; 



15 



20 



30 



Wis: 



O 

— C-^ , or 



O 

II 

-S— 
II 

O : 
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X is an integer from 1-25; 

and the dashes indicate a double bond is optionally present 

5 Advantageously, compounds of the following formula are 

disclosed: 

A 



10 




I 

and the pharmaceutically acceptable salts thereof, wherein: 



15 



A is: 



20 



(a) 



(b) 



I 



except when R equals H, there is 
a SalphaH and W equals C(0), 
can not be Ci.£2 sUkyl 



25 



(c) I ; wherein 



30 



Rl is: 



methyl, or ethyl; 



wo 93/23038 



PCr/US93/04633 



-9- 



R2 is: 

H, or 

5 Cl-20alkyl; 
r3 is: 

H. 

10 Ci.20aU^l in a straight or branched chain alkane of up to 20 

carbon atoms; 

C6-14 aryl wherein aryl is a mono or polycyclic system 
composed of 6-membered aromatic rings either unsubstituted or 
substitutedwithR wherein R is H,C 1-6 alkyl,arylCl.20alkyl 
with the alkyl groups unsubstituted or substituted with hydroxyl, 
Ci-galkyloxy, carboxy CO-lOalkyl, or halogen or aryl directly 
substituted independently with amino, mono Ci-G}. alkylamino, di 
C1-C4 alkylamino, mono C1-C4 alkylaminoaiyl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCl-20alk:yl, carboxamido, 

2 0 

benzoyl, Ci.20alkyloxy, Ci.20alkyl, C2-20aBcenyI, cyano, nitro. 
acetamide or halogen; 

heteroaryl which is a mono or polycyclic system composed of 5- 
or 6-membered aromatic rings consisting of 1,2, 3 or 4 
^2 heteroatoms chosen from N, O, or S and either unsubstituted or 

substituted with R or independently with hydroxyl, Ci- 
20alkyloxy, Ci.20alkyl, benzoyl, carboamide, acetamide, 
halogens, C2-20aIkenyl, cyano, nitro, or haloalkyl directly 
bonded to the aromatic carbon atoms(s); 

30 

C6-14 aiylCi-20alkyl of the formula: 
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5 

wherein the aromatic ring is optionally and independently 
substitated with r7 and wherein and R^ are 

GH3. 

10 C2H5i 

carboxamido, 
C1-C6 alkylthio, 
C1-C6 alkylsulfinyl, . 
C1-C6 aJkykulfonyl, 

L5 0CH3, 
NH2, 
CH3NH, 
(CH3)2N, 
OH, 
N02, 
CN, 
F. 

acetamido, 
CI. 

OC2H5, 
CFs, 
isopropyl, or 

isobulyl; n equals l-IO and the CiJZOsSkyl portion is optionally 
substituted with R5; 

3^* HeteroarylC I -20alkyl of. tiie formula: 

-(CH2)rt-T< > 

A . or 



20 



25 
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R7 




wherein X equals O, S, or NR; and n equals 1-10; 

C 1 -20alkylsulf onylC i -20alkyl, 

C 1 -20alkylthioC i -20alkyl, 

C 1.20alkylsulfinylC i-20alkyl of the formula: 

-(CH2)nS(0)p-R^^ wherein R^^ is 

CH3, 

C2H5, 

C3H7. 

C4H9. 

isopropyl, 

isobutyl, 

sec-butyl, 

t-butyl, 

isopentyl, 

neopentyl, or 

ixohexyl; n equals 1-15 and p=0-2; 

C 1 -20alkyloxycarbonylC i-20alkyl of the formula: 
O 

-(CH2)„-C-ORio therein RlO 

is: 

CH3, 
C2H5, 
C3H7, 
C4H9, or 

C5H1 1; and n equals 1-20; 
CarboxylC 1 .20alkyl of the formula: 
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O 



-(CH2)„~C-0H; n = 1-20; 



Ci-20aD£yIcarbonylCi-20alkyl of the formula 



O 



ri 



10 



15 



20 



25 



■(CH2)n—C—(CH2)mCH3n equals 1.2O; 
m equals 0-19; 

C3-20cycloalkylCi-20aIkyl of the formula: 
-(CH2)n-(cycloalkyl) wherein the cycloalkyl protion is a 
monocyclic, bicyclic, or poly cyclic hydrocarbon of up to 20 
carbon atoms wherein the rings are optionally substituted with 
r1; and n= 1-20; 

ArylCi-20alkyloxycarbonylCl-20alIqrl of the formula:- 



wherein n = 1-20; 

HeteroarylCl-20alkyloxycarbonylCl-20alkyl of the formula: 
O 

-(CH2)„-C-0-(CH2)n-Heteroaryl 

wherein Heteroaryl^ is as defined and n = 1-20; 

haloCl-20aIkyl of the formula: 
-(CH2)n-CH2X wherein 
X equals Br, CI, F or 1; n is 1-19; 




hydroxylCi,20aU^l of the formula: 
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-(CH2)nCH20H;nisl-19; 
halohydroxylCi-20alkyl of the formula: 



(CH2)n-CH (CH2)q-C-X 

OH X wherein 

n= 1-18 
q = 0-18 
n + q = 0-18 and 
X equals Br, CI, F or I; 

ThiosulfatoCi-20aIkyl of the formula: 
-(CH2)nCH2SS03Na; n is 1-19; 

ArylCi-20alkyloxyCi.20alkyl of the formula: 



ArylcarbonylarylCi-20allcyl of the formula: 



X 




; n is 1-20; 




, n equals 1-20; 



DiarylCl.20alkyl of the formula: 




H 



.(CH2)n-C 



R»4 



, n equals 0-19; 
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TriarylCi-20alkyl of the formula: 




n' »n equals 1-19; 
Aryl C2-20alkenyi of the formula: 

(CH2)„-CH=CH-(CH2),„- 




R8 



n ^ 0-18 
in*0-18 
m+n = 0-18 



R4-is 



H. 

Ci-20alkyl, 

C6 aryl wherein aiyl Is a monocyclic system composed of 6- 
membered aromatic rangs either unsubstituted or substituted with 
R wherein R is H, Ci-6 Jdkyl, arylCl-20alkyl with the alkyl 
groups unsubstituted or substituted witfi hydroxyl, Ci-salkyloxy, 
carboxy Co-lOalkyl, or halogen or aryl directiy substituted 
independentiy with amino, mono C1.C4 alkylamino, di C1-C4 
alkylamino, mono Ci-Gi-alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxy!, haloCi-20allcyl, carboxamido, 
benzoyl, Ci-20alkyloxy, Ci-20alkyi, C2-20alltenyI, cyano, nitro, 
acetamide or halogen; or ' 
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heteroaryl; 

5 R5 can be the same or different when x is greater than one and is; 

' H,or 
Cl-I2alkyl; 

Wis: 
O 

II 

— C— , or 

O 

II 

— s— 

15 O , 

X is an integer from 1-10; 

and the dashes indicate a double bond is optionally present. 

2b The present invention is particularly concerned with 

providing a method of treating the hyperandrogenic conditions of 
androgenic alopecia, acne vulgaris, seborrhea, and female hirsutism by 
topical and/or oral administration, and a method of treating all of the 
above conditions as well as benign prostatic hyperplasia, prostatitis, the 

25 prevention and/or treatment of prostatic carcinoma, by oral or 
parenteral administration, of the novel compounds of the present 
invention. 

The present invention is thus also concerned with providing 
^ suitable topical, oral and parenteral pharmacedutical formulations for 
use in the novel methods of treatment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTTQN: 

The present invention is concerned with novel 4- 
azasteroidal amide compounds and pharmaceu- tical compositions and 
formulations thereof that are useful as testosterone 5a-reductase 
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16 



10 



15 



inhibitors to treat various hyperandrongenic conditions including acne 
vulgaris, seborrhea, female hirsutism, male pattern baldness, benign 
prostatic hypertrophy, prostatitis, androgenic alopecia, and the 
prevention and treatment.of prostatic carcinoma. Advantageously, the 
compounds of the invention may be used to treat scalp disorders by 
selectively inhibiting 5a-redactase 1 or the compounds may be used as 
dual inhibitors of 5a reductase 1 and 2 to treat the above disorders. 

The present invention is.conceraed with compounds of the 

formula: 




20 



25 



and the pharmaceutically acceptable salts thereof, wherein; 



A is 



R2 



30 



b) 



c) 



r2 except when R equals H, there is 

N' a 5aH and W equals C(0), can not 
' beCniHlkyl, 



R2 

'^^^yAn-w-rs : 



wherein 



wherein 
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RMs H, methyl or ethyl; 

isH, orCi.2o alkyl; 
r3 is: 

a 

C 1-20 alkyl, 

10 ^5-14 aryl. 
heteroaryl, 

C5-14arylCi.20alkyl, 

heteroarylC j .2oalkyl, 

C J .2oalkyloxyC 1 _2oaIky 1, 
15 Ci.2oalkylthioCi.2oalkyl, 

C 1 .2oalkyloxycarbonylC j .2oalkyl, 

Ci-20 a^kylC6.14arylCi.2oalkyl, 

carboxyCi.2oalkyl, 

Ci.20 alkylcart)onylCi.2oalkyl, 

C3-20cycloaIkyl, 
^° C3.20 cycloalkylC j jzoaSkyl, 

^6- 1 4 1 .20^y^o''yGarbonylC j .2oaIkyl, 

heteroarylC J. 2oalkyioxycarbonylC j.2oalkyl, 

haloCi.2oalkyl, 

hydroxy C j .2Q^yh 

25 halohydroxyCi.2o^yl» 
thiosulfatoC i.2oalkyl, 

C6-14 arylC i_2oalkyloxyC2-20alkynylCi .2oalkyl. 
C6.14 arylC2.20alkynylCi.2oalkyl, 
heteroarylC2-20alkynylC i.2oalkyl, 
30 diarylCi.2oalkyl, 
triarylCi.2oalkyl, 
C2-20alkenyl, 

C5.14 arylcarbonylarylCi.2oalkyU 
C2.2oalkenylCi.2oaIkyl, 
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IS 



30 



C6-14 arylC2.2oalkenyl. or 
heteroarylC2-20^®"y*'' 



R4i 



IS 



H. 

Ci.20 alkyl, 
C5_i4 aryl, or 

10 heteroaryl; . . 

can be the same or different when x is greater than 1 and is: 



H, or 

Ci.20 alkyl; 
Wis 



O O 

Jl " 

or — s — 
II 

20 O 

X is an integer from 1 to 25. 

Compounds of the formula 



25 




and listed in Table 1 are representative of the compounds claimed in the 
instant invention. In a preferred embodiment, may be H or CH3 and 
A may be as indicated in Table 1. Particular representative chemical 
names are also listed in Table I adjacent to die respective side chain and 
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specifically reflect whether the 1 position is saturated or unsaturated. 
Advantageously, is CH3, A is as indicated in Table 1 and the 1 

position is saturated. Unless otherwise indicated, the 17-position 
5 substituent is assumed to be in the beta configuration. 



TABLE 1 

Side Chain A Compount(s): 



10 

(1) \20^N-C-|- 5a-4-a2a"pregnan-3-one 



H O 

21 V V , 4-methyl-20(trimethylacetamido)- 



15 



20 



25 



(4) 



(3) N-C.|- 



4rmethyl-20(trimethylacetamido)- 
5a-4-aza-1 -pregnen-3-one 



H O 4-methyl-17p(trimethylacetamiddmethyl)-4-aza 

(2) N-C-l- 5a-androst-t-en-3-one 

^ 4-methyl-1 7p(trimethylacetamidomethyl)-4-aza 

' 5a-androstan-3-one 



H O 4-methyl-1 7p(trimethylacetamido)-4-aza 

^1 I 5a-androsM -en-3-one 

4-methyl-17p(trimethylacetamido)-4-aza 
5a-androstan-3-one 



1 7p(taGetamido)-4-methyl-4-aza 
O 5a-androst-1 -en-3-one 

H N-C-CH3 17p(acetamido)-4-methyl-4-a2a 
I 5a-androstan-3-one 



30 
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. H O 4-methyl-1 7p(2-thiophenesulfonanlidomethyl)- 

M-S— ^ \ 4-a2a-5a-androst-1-en-3-one 
/ » S 

I O 4-methyl-17p(2-thiophenesulfonamidomethyl)- 
4-aza-5a-androstan-3-one 



10 



15 



17pisopropylthiododecanoyiamidomethyl)- 
/ 4-rnethyl-4-aza-5a-androst-1-en-3-one 
^ ^N-{CH2)ioCH2-S ^ l7p(isopropylttilbdodecanoylamidomethyl)- 

4-nnethyf-4-aza-5a-androstan-3-one 



r 



J4 o 4-methyl-1 7P(2-(thiophenecarboxamido- 

N-C— ^ \ methyl)-4-a2a-5a-androsM-en-3-one 



f 2 4-methyl-17P(thiophenecarboxamldo- 

' methyl)-4-aza-5a-androstan-3-one 



i7p(carbomethoxyoctanoyramidomethyl)- 
9 4-methyl-4-aza-5a-androsH-en-3-one 
HN-CCCHalyGOaCHa 17p(carbomethoxyoctanoylamidomethyl)- 
20 4-methyl-4-aza-5a-androstan-3-one 



25 



30 




H O 



(10) 



N--C-(CH2)7COOH 



1 7^((2-(4-ispbutylphenyl)- 

propionamidomethyl)-4-methyl-4-aza- 

5a-andF0sM -en-3-one 

17p((2-{4-isobutyIphenyl)- 

propionamidomethyl)-4-methyl-4-aza- 

5a-androstan-3-one 

17P(8-carboxyoctanoylamjdomethyi)- ' 
4-methyl-4-aza-5a'androst-1 -en-3-one 
1 7pC8-carboxyoctanoylatnidomethy I)- 
4-methyl^aza-5a-androstaii-3-one 
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17p(2-(acetoacetamidomethyl)-4-methyl- 
H 9 9\ 4-aza-5a-androsM-en-3-one 
C 1 ) N-C-CHp-CHg 1 7p(2-(acetoacetamldomethyl)-4-methyl- 
5 J 4-a2a-5a-androstan-3-one 

1 7P(1 -Adamantylacetamidomethyl)- 
^ 9 4-methyl-4-aza-5a-androst-1-en-3-one 
(12) .N-C-CHg-l-Adm i7p(1-Adamantylacetamidomethyl)- 
10 I 4-methyJ-4-aza-5a-androstan-3-one 

H O 

^^^^ N_lLcH-^~^ 4-methyl-17p(2-thiopheneacetamidomethyl)- 
^ s 4-aza-5a-androstane-3-one 

4-methyl-17p(2-thiopheneacetamidoniethyl)- 
15 4-aza-5a-androstane-l-en-3-one 



(14) 



20 



O 
Jl 



HN~u~(CH2)iiS 



1 7p( 1 2-(t-butyIthio)dodecanoylamido)- 
4-methyl-4-aza-5a-androstan-3-one 
1 7p( 1 2-(t-butylthio)dodecanoylamido)- 
4-methyl-4-aza-5a-androstan- 1 -en-3-one 



25 




1 7p(3-(carbobenzoyloxy)propionamido- 
^ ^ H O I 2 methyl)-4-methyl-4-aza-5a-androstan-3- 




r 




17p(3-(carbobenzoyloxy)propionamido- 
^° methyl)-4-inethyl-4-a2a-5a-androstan-l- 

en-3-one 
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10 



15 



20 



25 



r 



^^^^ t7P(3,4-dimethoxyplienylacetamido- 
H O r=:<^^^^ methyl)-4-methyl-4-aza-5a-androstan- 
N-LcH^/ >-OMe 3-one 



1 7p(3,4-dimethoxyphenylaceiamido- 

methyl)-4-methyl-4-aza-5a-androstan- 

l-en-3-one 



17p(8-(carbomethoxy)octanoyIamido)- 
4-methyl-4-aza-5a-androst-1 -en-3-one 
(17) 9 17P(8-(carbomethoxy)octanoylamido)" 
H N-"C-(CH2)7C02CH3 4-methyl-4-aza-5a-androstan-3-one 



9 X ^ 7p(1 2-isopropylthio}dodecanoylamido)- 

(18) t^N^C-(CH2)1rS ~\ 4-methyl-4-aza-5a-androst-1-en-3-one 

i7p(12-isopropyltfiio)dodecanoylamido)- 
4-methyl-4-a2a-Sa-androstan-3-one 



^ O 17p(benzenesulfonamidomethyl)-4-methyl- 

(19) ^ g /f^"^ 4-a2a-5a-androst-1-en-3-one 

|[ vrr/ 17p(benzenesulfonamidomethyl)-4-methyl- 

O 4-aza-5a-androstan-3-one 



1^ 

r 



30 
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H O 

(20) ^N-C-(CH2)4CH,Br ^ 7P(6-Bromohexanoylamidomethyl). 
^ ' ^ ^ 4-methyl-4-aza-5a-androsM-en-3-one 

17p(6-Bromohexanoylamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 

H O 

N-C-{CH2)iiOH 17p(12-hydroxydodecanoylamidomethyl)- 
4-methyl-4-aza-5a-androst-1-en-3-one 



(21) 



I 

r 



10 1 7p(1 2-hydroxydodecanoyjamidomethyl)- 

4-methyl-4-aza-5a-androstan-3-one 



15 



25 



O 

(22) ^" 
N-C 




4-methyl-17p(2-(4-nitrophenyl)propionamido- 
methyl)-4-aza-5a-androst-1-en-3-one 

NO2 

20 4-methyl-1 7p(2-(4-nitrophenyl)propionamido- 

O methyl)-4-aza-5a-androstan-3-one 



(23) 



N-C-^^^S— 1 7p(isopropylthloacetamidomethyl)- 
I 4-methyl-4-a2a5a-androst-1-en-3-one 



17p(isopropylthioacetamidomethyl)- 
4-methyl-4-a2a5a-androstan-3-one 



30 
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H O 



(24) 'If 4-methyl-17p(6-thio.sulfato)hexanoyl- 
pN - (CH2)4CH2SS03Na amidomethyl)-4-aza-5a-androstan-3- 



one 



10 



15 



20 



25 



30 



^25y^N_iLcHp-CH; 




H 



r 




4-methyl-1 7|3(6-thiosuIfato)hexanoyl- 
aniidomethyl)-4-aza-5a-androstan- 1 - 
en-3-one 

1 7p(benzoyloxyacetamidomethyl)- 
4-methyl-4-aza-5a-androstan-3-one 

1 7p(benzoyloxyacetamidomethyl)- 
4-methyl-4-aza-5a-androstan-l -en- 

3- one 

1 7p(carbomethoxyacetamidomethyl)- 

4- methyl-4-aza-5a-androstaii-3-one 

1 7p(carbomethQxyacetamidomethyl)- 
4-methyl-4-aza-5a-androstan- 1 -en- 
3-one 

1 7p(diphenylacetamidomethyl)-4- 
methyl-4-aza-5a-androstan-3-one 

1 7p(diphenylacetaimdomethyl)-4- 
methyl-4-a2a-5a-ahdrostan- 1 -en- 

3- one . 

4- methyl-1 7p(3,3,3-triphenypropion- 
amidoniethyl)-4-aza-5a-androstan-3- 
one 

4-methyl-1 7p(3,3,3-triphenypropion- 
amidomethyl)-4-aza-5a-androstan-l- 
en-3-one 
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The following additional compounds may also be prepared 
according to the procedures described in the instant specification. 
Unless otherwise specified herein, the I7-substituent is presumed to be 
in the beta configuration. 

17B-(2-Furylacetaraidomethyl)-4-methyl-4-aza-5a-androstan-3-one; 

176-(4-Isopropylphenyiacetamidomethyl)-4-methyl'4-aza-5a- 

androstan-3-one; 

1 7fi-(CyclohexylacetamidomethyI)-4-methyl-4-aza- 5a-androstan-3-one: 
17B-(3-Indolylacetamidomethyl)-4-methyl-4-aza- 5a-androstan-3-one: 
4-Methyl-17B-(4-methylcyclohexanecarboxamidomethyl)-4-aza-5a- 
androstan-3-one; 

1 76-(4-(3-Indolyl)-butyramidomethyl)-4-methy 1-4-aza- 5a-androstan-3- 
one; 

176-(4-Isobutylbenzamidomethyl)-4-methyl-4-aza-5a- androstan-3-one; 
17fi-(Acetoxyacetaniidomethyl)-4-methyI-4-aza-5a- androstan-3-one; 

17B-(6-BTomohexanoylamidomethyl)-4-methyl-4-aza-5a- androstan-3- 
one; 

4-MethyI-20-(4-nitrobenzamidDmethyl)-4-aza-5a- pregnan-3-one; 
20-((3-Acetamido)benzamido)-4-niethyl-4-aza-5a- pFegnan-3-one; 
20-(3,4-I>imethoxyphenylacetamidomethyl)4-methyl-4-aza-5a- 
pregnan-3-one; 

1 76-(4-Ethoxybenzamidomethyl)-4-methyl-4-aza-5a- androstan-3-one; 
4-MethyI-20-(palmitoylamidomethyl)-4-aza-5a- pregnan-3-one; 
1 7B-(Iminodibenzyl-5-carboxamidomethyl)-4-methyl- 4-aza-5a- 
androstan-3-one; 

4-Methyi-20-(stearoylamido)-4-aza-5a-pregnan-3-one; 4-Methyl- 1 7B- 

(3,5-bis-(trifluoromethyl)benzamidomethyl)-4-aza-5a-androstan-3-one; 

17B-(3-Cyanobenzamidomethyl>^methy]-4-aza-Sa-androstan-3-one; 

20-(Heptafluorobutyramidomethyl)-4-Methyl-4-aza-5a-pregnan-3-one; 

20-(4-Benzbylbenzamidometiiyl)-4-methyl-4-aza-5a-pregnan-3-one; 

17B-(Benztriazol-5-cart)oxamldomethyl)-4-methyl-4-aza-5a-androstan- 

3-one; 

20-(3,5-Difiuorobenzaniido)-4-methyl-4-aza-5a-pregnan-3-one; 
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176-(Bis-(4-isopropyl)phenyl)acetanMdomethyl-4-methyl-4-^^ 
androstan-3-one; 

4-Methyl-20-(SaUcylamidomethyl)-4-aza-5a-pregnan-3-one; 
17fi-(Cirmamoylamidomethyl)-4rmethyl-4-aza-5a-androsta^ 
176-((3-Hycfroxy-4A4-tnchIorobutyramido)me 
5a-androstan-3-one; 

17-Benzoylamido-5-a-4-methyl-4-azaandrostan-3-one; 

17-(2-TMophenesulfonamido)-5-a-4-methyl-4-azaandrostan-3-one:, 

4-Methyl-17-(phenylthioacetamido)-5-a-4-methyI-4-aza^ 

one; 

4-Methyl-17-(4-methylpentanoylamido)-5-a-4-azaandrostan-3-one; 

4- Methyl-I7-(3-thenoylamino)-5-a-4-azaandrostan-3-one; 
17-(3-(4-Huoro-3,53'-trimethylbiphen-2-yl)propionamid^ 

5- a-4-azaan-drostan-3-one; 

17-(6-(DiethyIphosphono)hexanoylainina)-4-methyl-5-a-4^ 
azaandrostan-3-one; 

17-((t-Butylthio)acetaraidD)-4-methyl-5-a-^ 

4-Methyl-I7-(3-thiophenacetamido)-5-a-4-a2aandrostan-3-o 

4-Methyl- 1 7-(4-nitroben2amido)-5-a-4-azaandrostaii-3-one; 

4-Methyl- 1 7-(3-hitrobenzamido)-5-a-4-a2aandrostan-3-one; 

17-(2-FIuorobenzamido)-4-methyl-5-a-4-azaandrostan-3-one; 

17-(4-cyanobenzamido)-4-methyI-5-a-4-za2aandrostan-3-one; 

17-(Benzthiophen-3-ylacetamido)-4-metfayl-5-a-4-azaandrostan-3-one; 

4-Methyl-17-(2-thiophenecarboxamido)-5-a-4-azaandrostan-3-one; 

I7-(l-Methyl-2-pyrrorecarboxamido)-4-methyl-5-a-4-azaandrostan-^ 

one; 

I7-(4-Carboxy-4methylpentanoylaniido)-4-methyl-5-a-4-az^ 

3- one; . 

I7-(4-C^boniethoxy-4-niethyIpentanoylaniido)-4-ni^^ 
azaandrostan-3-one; 

17-(4-Carboniethoxy-33-dimethylbutyroylamido)-4-niethyl^^ 
azaandrosian-3-one; 

4- Methyl- 1 7-(3-phenylbutyroylaniido)-5-a-4-azaandrostan-3-one; 
17-(2,3-Difluorobenzoylamido)-4-methyl-5-a-4-a2aandrostan-3-one: 
4-MethyH7-(2-methylbenzoylamido)-5-a-4-azaandrostan-3-one; 
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17-(23-Dimethylbenzamido)-4-methyl-5-a-4-azaandrostan^ 

17-Cmnainoylamido-4-methyl-5-a-4-azaandrostan-3-one; 

17-(33-I^methylaciylamido)-4-methyl-5-a-4-a2aandrostan-3-oM 

17-(3,4-Dimethoxyben2amido)-4-niethyl-5-a-4-azaandrostan-3-one; 

17-(Acetoxylacetainido)-4-methyl-5-a-4-azaandrostan-3-one; 

4- Methy 1- 1 7-(4-(2-nitrophenoxy )-butyroylamido)-5-a-4-azaandrostan- 

3- one; 

17-Isobutyroylamido-4-methyl-5-a-4-zazaandrostan-3-one; 
17-(33-Dimethyl-4-(l-(4-isobutylphenyl)ethoxy)ben2amido)-4-melh^^ 

5- a-4-aza— androstan-3-one; ^ 

17-(4-Benzyloxybenzamido)-methyl-5-a-4-azaandrostan-3-one; 

4- Methyl- 1 7-(3-fluoro-2-methy lbenzamido)-5-a-4-azaandrostan-3-one; 
4-Methyl- 1 7-(3,5,5,-trimethylhexanoylamino)-5-a-4-azaandrostan-3- 
one; 

17-((BenzyIthio)acetamido)-4-methyl-5-a-4-azaandrostan-3-one; 

17-(2-Acetoxyisobutyramido)-4-methyl-5--a-4-azaandrostan-3-one; 

4-Methyl-' 1 7-trifluoroacetainido-5-a-4-azaandrostan-3-Qne; 

17-(2-Hydroxyisobutyramido)-4-methyI-5-a-4-azaandrostM 

17-(Isonicotinoylamino)-4-methyl-5-a-4-azaandrostan-3-one; 

1 7-(t-Bu ty lacetamido)-4-methyl-5-a-4-azaandrostan-3-one; 

4-Methyl- 1 7-phenylacetamido-5-a-4-azaandrostan-3-one; 

4-Methyl-17-(picolinoyIaniido)-5-a-4-azaandrostan-3-one; 

4-MethyI- 1 7-(nicotinoylamido)-5-a-4-azaandrostan-3-one; 

17-(3-((3-Benzamido)phenyl)propionainido)-4-methyl-5-a-4- 

azaandrostan-3-one; 

17-Fonnamido-4-methyl-5-a-4-azaandrostan-3-one; 

17-(2-(Carbomethoxy)-l-cyclopentenyIcarboxamido)-4-methyl-5-a-4- 

azaandrostan-3-one; 

17-(2,6-Difluorobenzamido)-4-methyl-5-a-4-azaandrostan-3-one; 
17-(2,6-Dichloroben2aiTudomethyl)-5-a-4-methyl-4-azaandrosat^ 

one; 

17-(3-Nitrobenzoylamidomethyl)-5-a-4-methyl-4-azaandrostan-3-one; 
17-(4-Nitrobeiizoylamidomethyl)-5-a-4-methyl-4-azaandros^^ 

I7-(33-Diphenylpropionamidomethyl)-5-a-4-methyI-4-a2aandrostan-3 
one; 
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17-((3-(Iininodibenz-5-ylmethyl)benzoyl)aminom 
4-azaandrostan-3-one; . 

17-(3-HyciroxyA4A-trichlorobiityroylamidoraeth^ 
azaandrostan-S-one; 

17-Formamidometiiyl-5-a-4-methyl-4-a2aandrostan-3-one; 
4-MethyI-I7-(3,33.-triphenylpropionamidoniethyl)-5-a-4- 
azaandrostan-3-one; 

20-((Isopropylthio)acetainido)-4-methyI-5-a-4-azapregnan-3-one; 
2()-((Isopropylthio)acetamido)-5-a-4-azapregnan-3-one; 

4-Methyl-17-((phenyltWo)acetamidomethyl)-5-a-4-azaandrost^ 
17-((t-Butylthio)acetamidomethyl)«5HX-4-methyI-4-aza^ 

17-(3-Methyl-2-thenoylaniinomethyI)-4-methyl-5-a-4-az^ 

one; 

17-(5-MethyI-2-thenoylammomethyI)-^ 
one; 

4-Methyl"17-(3-(tiifluoromethyl)-benzamidoniethyI^^^^ 
azaandrostan-3-one; 

I7-Benzamidomethyl-4-methyl-5-a-4-a2aandrostan-3-one or 
17-(2,3-Difluorobenzamido)-4J-diniethyl-5-a-4-a2aahdrostan-3-one. 

Also included herein are the 4-N-H (or 4-N-CH3 if the 4- 
N-H is specified) analogs of the above specified compounds. 

Synthesis of Testosterone 5-a Reductase Inhibitors : 

Scheme I illustrates tiie synthesis of the intermediate oximes and amines 

used to produce compounds claimed in the instant invention. 
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10 



15 




20 SCHEME 1 

A stured mixture of 4-methyl-3-oxo-5-a-4- 
azaandrostan-17-Garboxaldehyde, hydroxylamine hydrochloride, 
anhydrous pyridine, and anhydrous edianol is refluxed gently under a 
nitrogen atomosphere for six to seven hours. After cooling, the ice- 
cooled mixture is diluted, with stirring, with a slight excess of chilled 
dilute hydrochloric acid. The suspension is then aged for about twenty 
minutes, filtered, washed with water and dried to give compound 1. 

A mixture of the oxime (1), ethanol, glacial acetic acid and 
30 water is reduced in the presence of platinum oxide (Pt02) until 

chromatographic analysis (TLC) indicates complete reduction to the 
amine (2). The filtered reaction mixture is concentrated in vacuo; the 
resultant residue is dissolved in chloroform (CHCI3) and washed with 

fiesh dilute sodium hydrogen carbonate solution. 
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The chloroform phase is then dried with sodium sulfate (Na2S04). 
Concentration of the resultant CHCI3 solution followed by trituration of 

the residue with hexane/ether will yield 2 as a white solid 
5 The following amines are representative of those obtained 

from the corresponding carbonyl compounds utilizing the basic 
procedures described in Scheme 1 for preparation of the oximes and 
amines: 




17-Amino-5-a-4-a2aandrostan^3-one: 
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6) 

5 




20-Ainino-4-methvl-5-a-4-azapregnan-3-one : 



7) 

15 




20-Aniino-5-a-4-azapregnan-3-one: 



20 

8) 



25 




2Q-(Aminoinethvn-4-methvl-5-a-4-a2apregnan-3-one: 
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20-rAminomethvlV5-a-4-a2apregnan-3-one: 

As Scheme 1 indicates, the oximes useful as intermediates 
may readily be prepared by reacting a 4-azasteroidal aldehyde or ketone 
5 with hydroxylamirie hyckochloride to form the corresponding oxime. 
The resultant oximes are subsequently reduced with hydmgen (H2) and 
platinum oxide (Pt02) or other suitable reducing agent to yield the 
respective amine. The product aniides may be further alkylated with, 
for example, aikyi h^des to give the corresponding alkylated 
compounds. Alternatively, the primary amines may be alkylated by 
well known synthetic procedures to the corresponding secondary amines 
and then acylated to the product amides. 

Scheme 2 illustrates the synthesis of the compound 4- 
methyl-17(trimethylacetylamido)-5-a-4 azaandrostan-3-one and is 
representative of a basic synthesis of compounds claimed in the instant 
inventioii in which an amine is reacted with an acylating agent (or acid 
equivalient). These reagents include acyl halides and acid anhydrides. 



O 




SCHEME 2 

To a stirred, ice-cold solution of IV, anhydrous methylene 
chloride and pyridine is added trimethylacetylchloride dropwise over 
approximately one minute under a nitrogen atmosphere. After an 
additional fifteen minutes at ice-bath temperatures, the mixture is 
allowed to warm to room temperature (25°C) and stirred for an 
additional fourteen hours. The nuxture is then transfened to a 
separatory funnel with additional CH2Cl2» washed with dilute (0.3N) 
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10 



15 



20 



25 



30 



HCl, dried (Na2S04), concentrated and recrystallized (ethyl acetate) to 
yield 10 as a white solid. 



As Scheme 2 illustrates, 4-azasteroidal primary or 



secondary amines described in die instant invention are reacted widi the 
desired activated carbonyl compound, such as triihethylacetyl chloride, 
to yield the target amide. Representative acyl halides or acid anhydrides 
of the formula: 



R3 may generally be: 

Ci.2oalkyl, 
aryl, 

heteroaryl, 
arylCi.2oalkyl, 
heteroarylC j .^o^ikyl, 
C 1 .2oalkylarylC i .20alkyl, 
C i_2oalkyloxycarbonylalkyl, 

C 1 _2oall^ylcarbonylC 1 .2oalkyl» 

C 1 .2QcycloalkylC i _2oalkyl, 

arylC j .2oalkylGxy carbonylC j .2oalkyl, 

haloCi.2oaUcyl» 

arylC 1 .2oaUcyloxy C j _20alkyl, 

diarylCi_2oalkyl, 

triarylCi.202U^yl' 

C2-2O alkenyl, 

C2-2O alkenylCi.2oalkyl. 

C2-20alkynylCi.2oalkyl, 

arylC2.2oalkynylC 1 _2oaIkyI, 

heteroarylC2.203lkyl"ylC j .2oa3ky\, 

or arylC2.2oaU^enyl may be used in the instant invention. 
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R3 is also as specifically described in the examples section of the present 
application; r3 may be, for example, t-butyl; 2,2-diphenylethyl.3- 
thienyl, 2-thienyl, -II-(isopropylthio)undecyl, -7- 
(carbomethoxy)heptyl, I-(l-(4-isobutylphenyl-)ethyl, -7- 
(carboxy)heptyl, -acetylmethyl, -l-adamantylmethyl, -2-thienyImethyI, 
-2-(carbobenzyIoxy)ethyi, -3,4-dimethoxyphenyl, -phenyl, -5- 
bromopentyl, phenyltfiiometfayl, -t-butylthiomethyl, -3-methyl-2- 
thienyl, 5-mefliyI-2-thieiiyl, -ll-hydroxyundecyl, -l-(4- 
nitrophenyI)ethyl, -isopropylthiomethyt, 5-(thiosiilfato)peniyl»- 
benzyloxymethyl, carbomethaxymethyl, diphenylmethyl, 
triphenylmethyl, -2-furyl, 4-isopropylphenyl, cyclohexyhnethyl, 
4-methyIcyclohexyl, 3-(3-indolyl)propyl, 3-IndolyImethyl, 
4-isobutylphenyl, 4-nitrophenyl, 3-nitrophenyI, 
3-acetamidomethyl, 4-ethoxyphenyl, hexadecyl, steaiyl, 
3,5-Bis(trifluoromethyl)benzyl, 3-cyanophenyl, 
heptafluoropropyl, 4-benzoylphenyl, 5-benztriazolyl, 3,5- 
difourophenyU bis(4-isopropylphenyl)methyl, 2-hydroxyphenyl, 
phenylvinyl, 2-hydroxy-3,33-trichioropropyl, methyl, 
allyl, n-propyl, n-octyl, isopropyl, (isopropylthio)methyI, 
isobutyl, ethyl; 2A2-triphenylethyI, benzyl, octadecyl, 
2(ethyl)phenyl. 3(chloro)phenyl, 4(methyl)phenyl, 
2,3(dichloro)phenyl, 2,6(dichloro)phenyl, 4(fluoro)phenyl, 
3(methoxy)phenyl, 3-(acetanudo)phenyl, 
3-(Iminodibenz-5-ylmethyl)phenyI, 3-trifluoromethylphenyl, 
2(ethoxy)phenyl, formyl, 2-napthyl, or 

2-thiazolyI. Each of the acid chlorides having the above r3 groups are 
readily available firom, for example, Aldrich Chemical Company or 
may readily be prepared from the corresponding acid. 

Acyl halides or activated carbonyl compounds disclosed in 
tiiis invention are commerdaily available or may be prepared from the 
corresponding caiboxylic acid and thionyl chloride (SOCI2), 
phosphorous pentahalide (PX5), or phosfphorous trihalide (PX3). See 

Ansell in Patai, "The Chemistty of Acyl HaUdes", 35-48, Interscience, 
New York (1972). 
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3 

The primary or secondary amines disclosed in ±e instant 
* invention may also be reacted with alkyl and aryl sulfonyl halides or 

anhydrides to yield compounds claimed in the instant invention. 
5 If a sulfonylhalide or anhydride of the formula 



10 



0 

X-S-R3 

6 or (R3-S02)20 



is used, r3 may equal the groups defined above for the carbonyl 
species. 

Amides or sulfonamides representative of those obtained 
from the corresponding amines utilizing the basic procedure described 
in Scheme 2 by substituting either the amine or the activated carbonyl 
compound may be prepared. For example, compound 6 may be 
substituted for compound 4 in Scheme 2 and reacted with the indicated 
acylating agent (trimethylacetyi chloride) to yield compound 1 1 (4- 
2° methyl-20-(trimethylacetamido)-5-a-4-azapregnan-3-one). If 

compound 2 is reacted with 8-(carbomethoxy)octanbyl chloride using 
the procedure described in Scheme 2, (17-(8-(Carbomethoxy)- 

octanoylamidomethyl)-4-methyl-5-a-4-aza-androstan-3-one) is 
produced: 

25 

O 
H II 

.N-C-(CH2)7C02CH3 



30 
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If a sulfonyl halide, for example, thiophene-2- 
sulfonylchloride, is substituted for an acyl halide and reacted with an 
amine such as 2, <4-methyl-17-(2-thiophenesulfonylamidomethyl)-5-a- 
■ 5 4-azaandrostan-4-one) may be prepared: 



10 




Scheme 3 illustrates the synthesis of 176-(I2- 
(Isopropylthio)dodecanoylaimdometiiyl)-4-mefliyl-5a-aza-androstan-3- 
one (14): 



2& 



25 



30 
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10 



15 



(1) 



HO-L(CH2)ioCH2-S-^ 



(2) 4-climethylaminopyridine 
(DMAP) 

(3) N.N'-dicyclohexylcarbodl- 
imide (DCC) 



20 



25 



30 




H N-C-(CH2)ioCH2-S — C 



14 

(* prepared from 12-bromododecanoic acid and sodium 
Isopropylthiolate) 

SCHEME 3 



DCC is a well known coupling reagent used in peptide synthesis to 
generate amide bonds from a free acid and an amine. Coupling reagent*; 
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may generally be used when the free acid is readily available or when 
the alternative acid halide is internally labile (e.g., when a thio group is 
present). An intermediate anhydride of the acid is generated which 
5 futher reacts with the amine. In Scheme 3, 12-(isopropylthio)- 

dodecanoic acid is reacted with 2, DCC, and DMAP to produce the 
corresponding amide (14). For example, DCC is used when is Cj. 

2oalkyltfaioCx.20^y* hydroxylCi.20^yl- 

Additionally^ dehydrogenation of the 1,2 position or tfie 5,6 
10 position may readily be accomplished by known synthetic methodology 
to produce the claimed 1-en or 5-en derivatives. See U.S. 5,061,802; 
DoUing et al., JACS, 1 10, 33 18-19 (1988). 

Schemes 4, 5 and 6 further illustrate how compounds 
claimed in the instant invention may be prepared. In Scheme 4, the 
staring 4-azasteroid aldehyde or ketone (XV), obtained by known 
synthetic methods, is reacted to form the oxime (XVI); reduced to the 
amine (XVII) and reacted with an activated carbonyl or sulfonyl 
compound and, optionally, an alkylhalide (X-R^) to form XVDI. Of 



25 



30 
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course, if the optional alkyl halide is not utilized, on XYIII is H. 




In Scheme 5, the identical procedure is followed using a generic 4- 
azasteroid (XIX) prepared by known synthetic methods to produce the 
oxime (XX) which is reduced to the amine (XXI) and reacted with an 

25 



30 
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activated carbpnyl or sulfonyl compound (X-W-r3) to yield (XXII). 




XXI 

XXII 

Schemes 



Jn Scheme 6, the generic 4-azasteroid XXIII, also obtained from well 
known synthetic methodology, is reacted to form the oxime XXIV 
which is furdier reduced, to form XXV arid subsequently reacted with an 
activated carbonyl or sulfonyl compound to form XXVI- 



30 
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The starting 4-azasteroidal ketones used in the present 
invention may be prepared according to the well known basic 
25 procedures described in Scheme 7, 



30 
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IQ 




15 



20 



(1) Nal04/KMnO4 

(2) NH4OAC 

(3) Hg/PtOg ^ 

(4) DMSO, pyridine- O" 
oxide, NEta 
,0H 



(1) Nal04/KMn04 

(2) NH4OAC 

(3) Hg/PtOa *"o 

(4) DMSO. pyridine- 
oxide, NEts 





25 



(1) Nai04/KMn04 

(2) NH4OAC 

(3) Ha/PtOz 

<4) DMSO, pyridine 
oxide, NB3 




30 
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* U. S. Pat. No. 4,377,584 

Scheme 7 



The following examples further describe the synthesis of 
compounds claimed in the instant invention. 

2o" 

Synthesis of Startinp -4-azasteroid oximes : 
EXAMPLR I 

25 1 ) 4-Methyl-3-oxo-5-a-4-azaandrostan- 1 7-carboxalde- 

hydg oxim? 

A stirred mixture of 4-methyl-3-oxo-5-a-4- 
azaandrostan-n-carboxaldehyde (0.952 g, 3.0 mM), hydroxylamine 
hydrochloride (1.10 g, 15.8 mM), anhydrous pyridine (6 mL), and 
anhydrous ethanol (12 mL) was refluxed gently under a nitrogen 
atmosphere for 6.3 hours. After cooling, the ice-cooled mixture was 
diluted, with stirring, with a slight excess of chilled dilute hydrochloric 
acid (ca. 0.3 N), the suspension was aged for ca. 20 minutes, filtered. 
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washed with water and dried to give (1) {>.855 g. MS M"*" calcd for 
C20H32H2O2 332.48. observed m/e 332. 

Synthesis of Reactant 4-azasteroid Amines: 

EXAMPLES 2-9 
21 17-Aminomethvl-4-methvl-5-a-4-azaandrostan-3-Qne. 



A mixture of (1) (0^67 g,-, 2.0 mM), ethanol (100 mL), 
glacial acetic acid (8 mL) and water (4 mL) was reduced in a hydrogen 
atmosphere (40 p.si.) at room temperature in the presence of Pt02 

until TLC analysis indicated complete reduction. The filtered reaction 
mixture was concentrated in vacuo, the residue taken up in chloroform, 
and the chloroform solution washed with fi"esh dilute sodium hydrogen 
carbonate solution and dried (Na2S04). Concentration of the filtered 

chloroform solution followed by trituration of the residue obtained with 
hexane containing a smaU amount of ether yielded 
(2) as an off-white solid. MS MH+ ealcd for C20H34N2O 3 18.49, • 
observed m/e 319. 

The fqliowing amines are representative of those obtained 
from the corresponding carbonyl compou^ids utilizing the above 
procedures: 

31 17-Aminomethvl>5-a-4-azaandrostan-3^Qne. 
4) 17-AminO"4-methvl-5-^-4-azaandrostan>3>one . 
2° 5) 17-Amino>5"a"4>3 7.aanrirn<sr an'3-one, 

6) 20>Amino^methvl-5-a-4-azaDregnan»3-one . 

7) 20-AmfffQ>5-o^-4-azapregnaq-3-one, 
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H) 20-(AminomethvlV4-methvl-5-a-4-azaDregnan-3-one . 
9'> 20-(AminQmethvn-5-a-4-azapregnan-3-Qne . 
Synthesis of Amino substituted azasteroids : 

EXAMPJLEg 10-14 

1 0) 4-Methyl- 17B-(trimethylacetamido>5-a-4-azaandro- 
OT-3-o^e, ] 

To a stirred, ice-cold solution of (4) (0.091 g, 0.3 mM), 
anhydrous methylene chloride (5 mL), and pyridine (0.1 mL, 1.2 mM), 
was added trimethylacetyl chloride (0.05 mL, 0.4 mm) dropwise over 
ca« one minute (nitrogen atmosphere). After an additional 15 min. at 
ice-bath temperatures the mixture was allowed to warm to room 
temperature and stir at ambient temperature overnight. The mixture 
was then transferred to a separatory funnel with additional methylene 
chloride, washed with dilute (ca. 0.3N) hydrochloric acid, and dried 
(Na2S04). Concentration of the filtered solution followed by 

recrystallization (ethyl acetate) of the residue obtained gave (10) as a 
white soUd. MS M+ calcd for C24H40N2O2 388.59, observed m/e 388. 

1 1) 4-Methyl-20-(trimethylacetamido)-5-a-4-azapreg- 
nan-3-one. 

When (4) in the above reaction was replaced by (6), (11) 
was obtained as a white solid. MS M"*" calcd for C26H44H2O2 416.65, 
observed m/e 416. 

1 2) 1 7B-(8-(Carbomethoxy)octanoylamidomethyl)-4- 
methvl-5-a-4-azaandrostan-3-one. 
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When (2) waf> reacted with 8-carbomethoxy- 
octanoyl chloride using the conditions of Example (10), (12) was 
obtained as a thick oil. MS M"*" calcd for C30H50N2O4 502.74, 
observed m/e 502.. 

13) 4-MethyI-I7B-(2-thiophenesulfonylainidomethyl)- 
5-a-4.azaandrostan-3.one. 

When the 8-carbomethbxyoctanoyl chloride in the above 
example was replaced with 2-tbiophene- sulfonyl chloride, (13) was 
obtained as a white solid. MS Mt calcd for C24H36N2O3S2 464.68, 
obs^ed m/e 464. 

14) 176-(I2-(IsopropyIthio)dodecanoyIamidomethyl)-4- 
methvI-5-a-4-aza-androstan-3-one. 

To a stirred solution of (2) (0.028 g, 0.09 mM) and 12- 
(isopropylthio)dodecanoic acid (0.025 g, 0.09 mM) (prepared from 12- 
bromododecanoic acid and sodium isopropylthiolate by heating in 1.2- 
toeth-oxyethane) in methylene chloride (3 mL) added 4- 
(dimethylamino)-pyridme (0.0 II g, 0.09 mM) followed by a solution of 
N,N*-dicyclohexylcarbodiimide (0.020 O.097 mM) in a minimum of 
the same solvent After stirring for 12-14 hours, the mixture was 
filtered and tfie filtrate concentrated in vacuo. Flash chromatography 
(silica gel, ethyl acetate as eluant) yielded (14) as a very thick oil. MS 
MH+ calcd for C^stiei^l^l^ 574.95. observed m/e 575. 

Examples 15-38 in the following list are prepared according to the basic 
procedures described above to further exemplify the invention. 

15) 4-MethyH7B(trimethylacetamidomethyl)-4-aza-5a- 
androstan-3-one; 

16) 176(Acetamido)-4-methyl-4-aza-5a-androstan-3- 
one; 
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1 7) 4-Methyl- 1 76(2-thiophenecarboxamidomethyl)-4-aza-5a- 
androstan-3-one; 

1 8) 176(2-(4-Isobutylphenyl)propionamidomethyl)- 
5 4-niethyl-4-aza-5a-androstan-3-one; 

19) 176(8-Carboxyoctanoylainidomethyl)-4-inethyl-4-aza-5a- 
androstan-3-one; 

20) 17B(Acetoacetamidomethyl)-4-methyl-4-aza-5a- 

androstan-3-one; 

IQ 21) 17fi(l-Adamantylacetamidoinethyl)-4-methyI-4-a2a- 
5a-androstan-3-one; 

22) 4-Methyl- 1 7B(2-thiopheneacetainidomethyl)-4-aza- 
5a-androstan-3-one; 

23) 176(12-(t-Butylthio)dodecanoylamido)-4-methyl- 
4-aza-5a-androstan-3-one; 

24) i76(3-(CarbQbenzyloxy)propionamidoinethyl)-4- 
methyl-4-aza-Sa-androstan-3-one; 

25) 176(3,4-Dimethoxyphenylacetainidomethyl)-4-methyI-4- 
aza-Sa-aiidrostan-3-one; 

. 26) 17B(8-(Carbomethoxy)octanoylainido)-4-methyl- 
^° 4-aza-5a-androstan-3-one; 

27) 1 76(Isopropy lthiododecanoyiainido)-4-methyl- 
4-aza-5a-androstan-3-one; 

28) 1 76(BenzenesulfonamidomethyI)-4-methyl-4-aza-5a- 
androstan-3-one; 

25 29) 17B(6-Bromohexanoxylainidomethyl)-4-methyl-4-a2a- 
5a-androstan-3-one; 

30) 176( 1 2-Hydroxydodecanoylainidomethyl)-4-methyl- 
4-aza-5a-androstan-3-one; 

3 1 ) 4-Methyl- 1 7B(2-(4-nitropheny l)propionamido-methy l)-4- 
30 aza-5a-androstan-3-one, 

32) 17B(Isopropylthioacetamidomethyi)-4-methyl-4-aza-5a- 
androstan-3-one; 

33) 4-MethyI- 17B(6-(thiosulfato)hexanoylainidomethyl)-4-aza- 
Sa-androstan-3-one; 
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34) 17B(Benzyloxyacetamidomethyl)-4-methyl-4- 
aza-5a-androstan-3-one; 

35) 17B(Carbomethoxyacetamidomethyl)-4-methyl-4-aza-5a- 
andFostan-3-one; 

36) 17fi(Diphenylacetamidomethyl)-4-methyI-4- 
aza-Sa-androstan-3-one; 

37) 4-Methyl- 176(3,3,3-triphenylpropion 
amidomethyI)-4-aza-5a-androstan-3-one; 

38) 4-MethyM7B(3-thiophenecarboxamido)-4-aza- 
5a-androstan-3-one. 

In addition to the above compounds, the following compounds were also 
prepared according to the basic procedures;, described in the 
specification: 

39) 17-(2,6-Dichlorobenzamidomethyl)-5-a-4-methyI-4- 
azaandrosatan-3-oiie, 

40) 17-(3-NitrobenzoyIamidomethyl)-5-a-4-methyl-4- 
azaandrostan-3-one, 

41 ) 17-(4-Nitrobenzoylamidomethyl)-5-a-4-methyI-4- 
azaandrostan-3-one. 

42) 17-(3,3-DiphenylpropionamidomethyI)-5-a-4-methyI-4- 
azaandrostan-S-one. 

43) 17-Benzoylamido-5-a-4-methyl-4-azaandrostan-3-one^ 

44) 17-(2-Thiophenesulfonamido)-5-a-4-methyl-4- 
azaandrostan-3-one. 

45) 17-((3-0imnodibenz-5-ylmethyl)benzoyl)aniinomethyl)-4- 
methyl-5-a-4-azaandrostan-3-one. 

46) 1 7-(3-Hydroxy-4,4,4,-trichlorobutyroylamidomethyl))o- 
a-4-methyl-4-azaandrostan-3-one. 
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47) 1 7-Formamiciomethyl-5-a-4-methyl-4-azaandrostan-3-one. 

48) 4-Methyl-17-(3,3,3,-triphenylpropionamidomethyl)-5-a-4- 
azaandrostan-3-one. 

49) 4-Methyl- 1 7-(phenylthioacetamido)-5-a-4-methyl-4- 
azaandrostan-3rone. 

50) 4-Methyl- 17-(4-methylpentanoylamido)-5-a-4- 
azaandrostan-3-one. 

5 1 ) 20-((Isopropylthio)acetainido)-4-inethyI-5-a-4-azapregnan- 
3-one. 

52) 20-((Isopropylthio)acetamido)-5-a-4-azapregnan-3-one. 

53) 4-Methyl-l 7-(3-thenoylainino)-5-a-4-azaandrostan-3-one. 



54) 4-Methyl-17-((phenylthio)acetamidomethyl)-5-or-4- 
azaandrostan-3-one. 

55) I7-(3-(4-Huoro-3,5,3'-trimethylbiphen-2- 
yI)propionaniido)-4-nietiiyi-5-a-4-azaan-drostan-3-one. 

56) 1 7-(6-(Diethyiphosph6no)hexanoylamino)-4-metiiyl-5-a-4- 
a2;aandrostan-3-one. 

57) 17-((t-Butylthio)acetamidomethyl)-5-a-4-methyl-4- 
azaandrostan-3-one. 

58) I7-(3-Methyl-2-thenoylaminomethyl)-4-methyl-5-a-4- 
azaandrostan-3-one. 

59) 17-((t-Butylthio)acetaniido)-4-methyI-5-a-4-azaandrostan- 
3-one. 

60) 17-(5-Methyl-2-thenoylaminomethyl)-4-methyl-5-a-4- 
azaandrostan-3-one. 
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61) 4-Methyl-17-(3-(trifluoromethyl)-benzanudomethyl)-5-a^ 

4- azaandrostan-3^one. 

62) 17-Benzamidoraethyl-4-methyl-5-a-4-azaancfrostm^ 

63) 4-MethyI-17-(3-thiophenacetainido)-5-a-4-azaaiidrostan-3- 
one. 

64) 4-Methyl- 17-(4-nitrQbenzamido)-5-a-4-azaandrostan-3- 
one. 

65) 4-Methyl-i7-(3-nitrobenzamido)-5-a-4-a2aandrostian-3- 
one. 

66) 17-(2-Hnorobenzamido)-4-methyl-5-a-4-azaandrostan-3- 
one. 

67) 17-(4-Gyanobenzamido)-4-methyl--5-a-4-zazaandrostan-^ 
one. 

68) 17-(BenztWophen-3-ylacetamido)-4-methyl-^^ 
azaandrostan-3-one. 

69) 4^MethyI-17-(2-thiophenecarboxamido)-5-a-4- 
azaandrostan-3-one. 

70) 17-(I-MethyI-2-pyirolecarboxamido)-4-niethyl-5-a-4- 
azaandrostari-3-one: 

f 

71) I7-(4-Carboxy-4methylpentanoylamido)-4-inethyl-5-a-^ 
azaandrostan-3-one. 

72) 17-(4-Carbomethoxy^metiiyIpentanoylainido)-4-meth^ 

5- a-4-azaandrQStan-3-one. 

73) 17-(4-Carbomethoxy-3,3-dimethylbutyroylamido)-4- 
methyl-5*a-4-azaandrostan-3-one. 

74) 4-Methyl-17-p-phenylbutyroylamido)-5-a-4-azaandrostan- 
3-one. 
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75) 1 7-(2,3-Difluorobenzoylainido)-4-methyl-5-a-4- 
azaandrostan-3-one. 

76) 4-Methyl- 1 7-(2-methylbenzoylamido)-5-a-4-a2aandrostaii- 
3-one. 

77) 17-(2,3-Dimethylbenzamido)-4-methyl-5-a-4- 
azaandrostan-3-one. 

78) 17-Cinnamoylainido-4-methyl-5-a-4-azaan(frostan-3-one. 

79) 7-(33-Dimethylacrylainido)-4-methyl-5-a-4-azaandrostan- 
3-one. 

80) 1 7-(3,4-Dimetfioxybenzamido)-4-methyl-5-a-4- 
azaandrostan-3-one. 

81) 17-(Acetoxylacetamido)-4-inethyl-5-a-4-azaandrostan-3- 
one. 

82) 4-Methyl- 17-(4-C2-nitrophenoxy)-butyroylamido)-5-a-4r 
azaandrostan-3-one. 

83) * 17-IsobutyToylamido-4-inethyl-5-C!Cr4-zazaandrostan-3-one. 

84) 17-(3,3-Dimethyl-4-(l-(4- 

isobutylphei^yl)ethoxy)benzamido)-4-methyl-5-ar4-aza-- 
andTostan-3-one. 



85) 17-(4-Benzyloxybenzaniido)-methyl-5-a-4-azaandrostan-3- 
one. 

86) 4-Methyl- 17-(3-fluoro-2-methylbenzamido)-5-a-4- 
azaandrostan-3-one. 

87) 4-Methyl-17-(3,5,5,-trimethylhexanoylainino)-5-a-4- 
azaandrostan-3-one. 

88) I7-((Benzylthio)acetamido)-4-methyl-5-a-4-azaandrostan- 
3-one. 
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. 89) 17-(2-Acetoxyisobutyramido)-4-methyl-5-a-4- 
azaandrostan*3-one. 

5 90) 4-Methyl-17-trifluoroacetamido-5-a-4-azaandro 

91) 17-(2-Hydrox5dsobutyramido)-4-methyl-5-a-^ 
azaandrostan^3-on&. 

92) 17-(Isonicotinoylammo)-4-methyl-5-a-4-azaandrostan-3- 
10 one. 

93) I7-(t-Butyla(»tanudQ)-4-methyl-5-a-4-azaandrosto 

94) 4-Methyl-17-phenylacetainido-5-a-4-azaandiostan-3-one. 
15 95) 4-Methyl-17-(picolmoyIamido)-5-a-4-azaandrostan-3-one. 

96) 4-Methyl-17Knicotinoylamido)-5-a-4-azaandrostan-3-one. 

97) 17-(3-((3-Benzamido)phenyl)propionamido)-4-methyl-5-a« 
4-azaandrostan-3-one. 

20 

98) I74^onnjmudo-4-methyl-5-a-4-azaandrostan-3-one. 

99) 17-(2-(Carbomethoxy)-l-cyclopentenylcarboxamidb)-4- 
methyl-5-a-4-azaandrostan-3-one. 

100) 17-(2,6-Difluoroben2amido)-4-methyl-5-a-4-azaandrost^ 
25 3-one. 

101) 17-(23-Difluorobenzamido)-4J-dimethyl-5-a-4- 
azaandrostan-3-one. 



30 



Table 2 illustrates the NMR data of some of the above 

examples. 



wo 93/23038 



PCT/US93/04633 



-53- 



NMR DATA fPPTVn 



D 


Example 


Angular Methyls 


Miscellaneous 




10 


0.68, 0.88 


1.20(-NHCOC(CH3)3) 




11 


0.72 0.88 


1.17(-NHCOC(CH3)3) 




12 


0.67, 0.89 


3.66(-C02CH3) 




13 


0.61, 0.88 


2.93 (-4-NCH3) 


10 


14 


0.67. 0.89 


1.24(-SCH(CH3)2) 








1.28 




15 


0.67, 0.88 


1.18 (-NHCOC(CH3)3) 




16 


0.70, 0.88 


1.98(-NHCOCH3) 




17 


0.72, 0.89 


2.93 (-4-NCH3) 


15 


18 


0.57, 0.85 


2.91 (-4-NCH3) 








(split) 




19 


0.66, 0.88 


2.92 (-4-NCH3) 




20 


0.64, 0.88 


2.24 (-COCH3) 




21 


0.66, 0.88 


2.93 (-4-NCH3) 


20 


22 


0.61, 0.87 


3.78 (-COCH2-(C4H3S)) 




23 


0.70, 0.89 


1.33 (-SC(CH3)3) 




24 


0.64, 0.88 


5.12(-C02CH2Ph) 




25 


0.60, 0.88 


3.52(d) (-Ph-(OCH3)2) 




26 


0.70, 0.89 


3.66(-C02CH3) 


25 


27 


0.70, 0.89 


1.24(-SCH(CH3)2) 








1.28 



30 
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TABLE 2 rrnNT D) 

NMRDATA (PPM) 
5 Example Angular Methyls MisceUaneous 



2.91 (-4-NCH3) 

2.92 (-4-NCH3) 

10 U.00. 2.92 (-4-NCH3) 

2.92 (-4-NCH3) 
(split) 

1^(-SCH(CH3)2) 
I 28 

15 1^1 ^.t>/, 0.89 2.93 (-4-NCH3) 

4J56(-OCH2Ph) 
3.75(-C02CH3) 
4.92(-COCH(Ph)2) 

20 1 u the scope ofthis Invention are 4-N-X 

20 analogs where X is OH, NH2 OF SCH3. The 4-N-OH and 4.iJnH2 
derivatives can be made by incorporating hydroxylamine or hydrazine 
respectively, in place of methylamine in the seco acid ring A closure for 
the starting androstanes herein as described in J. Med Chem 29, 2298- 
.2315 (1986) by Rasmusspnetal, Further, reaction of the anion of the 
25 saturated 4.N-H androstanes. wherein the anion is generated from the 4- 
NH precwsor by sodium hydride and methylsulfenyl chloride can 
produce the corresponding 4-N-5-CH3.derivative. TTius, substituent R 
on the 4-N position also includes OH, NH2 and S-CH3. 

The above examples are non-limiting and suitable acylating 
aa agents may readily be substituted according to the methods described in 
the present invention and reacted with a described amine to form flie 
clamied amides. The foUowing definitions further clarify the pi^nt 
invention. 



28 


0.57, 


0.87 


29 


0.67, 


0.88 


30 


0.66. 


0.88 


31 


0.61, 


0.86 


32 


0.68, 


0.88 


33 


0.67, 


0.89 


34 


0.65, 


0.88 


35 


0.68, 


0.89 


36 


0.60. 


0.86 
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The Rf values cited were carried out on standard thin layer 

chromatographic Si gel plates. The elution solvent system used is given 

in the parentheses following the Rf value. 

The mass spectral values are given either as FAB, i.e., fast 

atom bombardment, or electron impact (EI) and are reported as 

molecular ion peaks^ being (M), (M+1) or (M+2), the molecular weight, 

MW, or the MW plus one or two atomic units. 

The nuclear magnetic resonance data was taken at 200 or 
400 MHz in CDCI3 and is tabulated for unique proton values of each 

compound at the end of the Examples. The coupling constant J is given 
in Hertz, Hz. 

The invention further relates to all stereoisomers, 
diastereomers or enantiomers of the compounds depicted. 

The term "pharmaceutically acceptable salts" shall mean 
non-toxic salts of the compounds of this invention which are generally 
prepared by the free base with a suitable organic or inorganic acid. 
Representative salts include the following salts: Acetate, adipate, 
alginate, aspartate benzenesutfonate, benzoate, bicarbonate, bisuUate 
borate, butyrate, camsylate, carbonate, camphorate, chloride, citrate, 
digluconate, fiimarate, glucoheptanate, gluconate, glutamate, 
glycerophosphate, hydrobromide, hydrochloride, hydroiodide, lactate, 
laurate, malate, maleate, mandelate, mesylate, methylbromide, 
methylnitrate, methylsulfate, mucate, napsylate, nitrate, oleate, oxalate. 

The term "pharmaceutically effective amount" shall mean 
25 that amount or quantity of a drug or pharmaceutical agent that will 
elicit the biological or medical response of a tissue, system or animal 
that is being sought by a researcher or clinician or physician. 

The term "aiyl" shall mean a mono- or polycyclic system 

composed of 6-menibered aromatic rings either unsubstituted or 
30 substituted with R wherein R is defined to include H, C i_5alkyl, arylC 
2oalltyl wherein the alkyl groups are unsubstituted or substituted with 
Ci.g alkyloxy, carboxyCQ^iQalkyl, hydroxy, or halogen. The term 

"aryl" also encompasses those aromatic systems which independently 
have hydroxyl, Cj^ioalkyl, C2-20^^^yl» Ci.20^y^^^y» haloCj, 



20 
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2oaIkyl> benzoyl, cyano, nitro, carboxamide, acetamido and halogens 
directly bonded to the aromatic carbon atom(s) or as further defined in 
the specification* The term aryl clearly includes unsubstituted or 
5 substituted with R as defined above phenyl, napthyl, anthracenyl of C6- 
14 carbon atoms and/or biphenyL 

The term "heteroaryl" shall mean a mono- or polycyclic 
system composed of 5- and 6-membered aromatic rings containing 1,2,3 

or four heteroatoms chosen fi:om N,G, or S and either unsubstituted or 
substituted with R as defined above independently or with hydroxyl, C j . 

2oaHq^loxy, Ci.202lkyl» ^2-20 alkenyl, haloCi.20^^1' benzoyl, cyano, 

nitro, carboamide, acetamide and halogens directly bonded to the 

aromatic carbon atom(s). The term heteroaryl is further defined to 

include heterocyclic species such as 5-7-membered monocyclic rings 

which are either saturated or unsaturated, and which consists of carbon 

atoms and fi-om one to three heteroatoms selected fi-om the group 

consisting of N, O and S, and wherein the nitrogen and sulfur 

heteroatoms may optionally be oxidized, and the nitrogen heteroatom 

may optionally 'be quateriiized, and including any bicyclic group in 

which any of &e above-defined heterocyclic rings is fused to a benzene 

ring so tiiat a portion of the molecule is aromatic. Examples of 

heterocyclic species or elements include pipmdinyl, piperazinyl, 2- 

oxopiperazinyl, 2-oxopiperidinyl^ 2-oxopyrrolodinyl, 2-oxoazepinyl, 

azepinyl, pyirolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, 

pyrazolidinyl, imidazolyl, imidazolinyl, imidazolidinyl, pyridyl, 

^5 pyrazinyl, pyrinidinyl, pyridazinyl, oxazolyl, oxazolidinyl, isoxazolyl, 
isoxazolidinyl, morpholinyl, tfaiazolyl, thiazolidinyl, isothiazolyl, 
quinuclidinyl, isothiszolidinyl, indolyl, quinolinyl, isoquinolinyl, 
iminodibenzyl, benzimidazolyl, thiadiazolyl, thienyl, benzopyranyl, 
benzothiazolyl, benzoxazolyl, fiuyl, tetrahydrofiiryU tetrahydropyranyl, 

30 thienyl, benzothienyl, thiamoiphoHnyl, thiiEunorpholinyl sulfoxide, 
thiamoipholinyl s[uIfobe, aud oxadiazolyl. Preferred embodiments 
clearly include those heteroaryl and heterocyclic species depicted in the 
spedfic examples. 
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20 



alkane. 



alkene. 



The term "alkyl" shall mean straight or branched chain 
The term "alkenyl" £(hall mean straight or branched chain 
The term "alkynyl" shall mean straight or branched chain 



The term "cycloalkyl" shall mean cycloalkyl groups of C3- 
20 carbon atoms unsubstituted or substituted with typical cycloalkyl 
substituents such as those shown in the specific examples herein. 

The term "cycloalkenyl" shall mean cycloalkenyl groups of 
C3-2O carbon atoms having one or more double bonds unsubstituted or 
substituted with typical cylcoalkenyl substiturats such as those shown in 
die specific examples herein. 

The term "arylallgrr shall be taken to include an aryl 
portion as defined above and an allsyl portion as defined above. 

The term "heteroarylalkyl" shall mean an heteroaryl 
portion as defined above and an alkyl portion as defined above. 

The "Ci.n" designation where n may be an integer from 1 

to 20 or 3-20 respectively refers to the alkyl portion, the cycloalkyl 
portion or to the alkyl portion of an arylalkyl or heteroarylalkyl unit. 
In addition^ it refers to alkenyl, aryl or alkynl substituents. 

The term "halogen" shall include fluorine, chlorine, iodine 
and bromine. \ 

The term "oxy" shaD mean an oxygen (O) atom. 
25 The term "ifaio** shall mean a sulfur atom. 

In the schemes and examples described in this disclosure, 
various reagent symbols have the following meanings: 

Pt02 is platinum oxide 

30 TLC is thin layer chromatography 

Na2S04 is sodium sulfate 

DMAP is 4-(dimethylamino)pyridine 
DCC is N,N'-dicyclohexylcarbodiinude 
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The present inventioii has the objective of providing 
suitable topical, oral and parenteral pharmaceutical formulations for 
use in the novel methods of treatment of the present invention. 

5 The compoatibns containing the compounds of flie 

present invention as the active ingredient for use m the treatment of 
e.g., benign prostatic hypertrophy, prostatitis, and treatment and 
prevention of prostatic carcinoma, hyperandrogenic conditions, can 
be administered in a wide variety of therapeutic dosage forms in 
conventional vehicles for systemic administration, as, for example, ' 
by oral administration in the form of tziblets, capsules, solutions, or 
suspensions, or by injection. The daily dosage of the products may 
be varied over a wide range varying from 0.5 to 1,000 mg per adult 
human^er day. The compositions are preferably provided in the 
fonn of scored tablets containing 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 
and 50.0 miUigrams of the active ingredient for the symptomatie 
adjustment of die dosage to the patient to be treated. An effective 
amount of the drug is ordinarily supplied at a dosage level of-from 
about 0.002 mg. to about 50 mg./kg. of body, weight per day. 
Preferably the range is from about 0.01 mg. to 7 mg./kgs. of body 
wei^t per day. These dosages ar& well below the toxic dose of the 
product For the treatment of androgenic alopecia, acne vulgaris, 
seborrhea, female hirsutism, the compounds of the present invention 
are administered in a pharmaceutical composition comprising the 
active compound in combination with a pharmacologically acceptable 

2S carrier ad^ted for topical, oral or parenteral administration. 

These topical pharmaceutical compositions may be in the 
form of a cream, ointment, gel or aerosol formulation adapted for 
application to the skin. These topical pharmaceutical compositions 
containing the compounds of die present invention ordinarily include 

30 about 0. 1 % to 15%, preferably about 5%, of the active compound, in 
adnuxture with about 95% of vehicle. . 

The compounds of the present invention can be 
administered in such oral dosage forms as tablets, capsules (each 
including timed release and sustained release formulations), pills. 
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powders, granules, elixers, tinctures, suspensions, syrups and emulsions. 
Likewise, they may also be administered in intravenous (both bolus and 
infusion), intraperitoneal, subcutaneous or intramuscular form, all using 

5 forms well known to those of ordinary skill in the pharmaceutical arts. 
An effective but non-toxic amount of the compound desired can be 
employed as a 5 a-reductase agent. 

The dosage regimen ut^zing the compounds of the present 
invention is selected in accordance with a variety of factors including 

jQ type, species, age, weight, sex and medical condition of the patient; the 
severity of the condition to be treated; the route of adnunistration; the 
renal and hepatic function of the patient; and the particular compound 
or salt thereof employed. An ordinarily skilled physician or 
veterinarian can readily determine and prescribe the effective amount of 
the drug required to prevent, counts' or arrest the progress of the 
condition. Optimal precision in achieving concentration of drug within 
the range that yields efficacy without toxicity requires a regimen based 
on tiie kinetics of the drug's availability to target sites. This4nvolves a 
consideration of the distribution, equilibrium, and elimination of a 
drug. 

20 

Oral dosages of the present invention, when used for the 
indicated effects, will range between about Advantageously, compounds 
of the present invention may be administered in a single daily dose, or 
the total daily dosage may be administered in divided doses of two, 
tiffee or four times daily. Furthermore, preferred compounds for tiie 

25 pre^nt invention can be administered in intranasal form via topical use 
of suitable intranasal vehicles, or via transdermal routes, using those 
forms of transdermal skin patches well known to those of ordinary skill 
in that art. To be administered in the form of a ti^sdermal delivery 
system, the dosage administration will, of course, be continuous rather 

30 tiian int^mittant throughout the dosage regimen. 

In the methods of the present invention, the compounds 
herein described in detail can form the active ingredient, and are 
typically administered in admixture with suitable pharmaceutical 
diluents, excipients or carriers (collectively referred to herein as 
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"carrier" materials) suitably selected with respect to the intended form 
. of administration^ ihat is, oral tablets, capsules, elixirs, syrups and the 
like, and consistent with conventional pharmaceutical practices. 
5 Forihstance, for oral administration in the fonn of a tablet 

or capsule, the active drug component can be combined with an oral, 
non-toxic pharmaceutically acceptable inert carrier such as etfaanol, 
^ycerol, water and flie like. Moreover, when desired or necessary, 
suitable binders, lubricants, disintegrating agents and coloring agents 
can also be incorporated into the mixture. Suitable binders include 
starch, gelatin, natural sugare such as glucose or beta-lactose, com 
sweeteners, natural and S3aithetic gums such as acacia, tragacanth or 
sodium alginate, carboxymethylcellulose, polyethylene glycol, waxes 
and the like. Lubricants used in these dosage forms include sodium 
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium 
acetate, sodium chloride and the like. Disintegrators include, without 
limitation^ starch, methyl cellulose^ agar, bentonite, zanthan gum and 
the like. 

The compounds of the pres^pnt invention can also be 
administered in the form of liposome delivery systems, such as small 
unilamellar vesicles, large unilamellar vesicles and multilamellar 
vesicles. Liposomes can be formed from a variety of phospholipids, 
such as cholesterol, stearylamine or phosphatidylcholines. 

Compounds of the present invention may also be delivered 
by the use of monoclonal antibodies as individual carriers to which the 
25 compound molecules are coupled The compounds of the present 

invention may also be coupled with soluble polymers as targetable drug 
carriers. Such polymers can include polyvinylpyrrolidone, pyran 
copolymer, polyhydroxypropyl- methacrylamide-phenol, 
polyhydroxyetfiylaspartamidephenol, or polyethyleneoxidepolylysine 
30 substituted wiA palmitoyl residues. Furthermore, the compounds of the 
present invention may be coupled to a class of biodegradable polymers 
useful in achievirig controlled release of a dmg, for example, polylactic 
acid, pol^silon caprolactone, polyhydroxy butyric acid. 
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polyorthoesters, polyacetals, polydihydropyrans, polycyanoacrylates and 
CToss-linked or amphipathic block copolymers of hydrogels. 

5 BIOLOGICAL ASSAYS 

Preparation of Human prostatic and scalp 5a-reductases. 

Samples of human tissue were pulverized using a freezer 
mill and homogenized in 40 mM potassium phosphate, pH 6.5, 5-mM 
magnesium sulfate, 25 mM potassium chloride, 1 mM phenylmethyl- 
sulfonyl fluoride, 1 mM dithiothreitol (DTT) containing 0v25 M sucrose 
using a Potter-EIvehjem homogenizer. A crude nuclear pellet was 
prepared by centrifagadon of flie homogenate at r,500xg for 15 min. 
The erode nuclear pellet was washed two times and resuspended in two 
volumes of buffer. Glycerol was added to the resuspended pellet to 
a final concentration of 20%. The enzyme suspension was frozen in 
aliquots at -80OC. The. prostatic and scalp reductases were stable for 
at least 4 months when stored under these conditions. 

5oc-reductase assav. 

20 The reaction mixture contained in a final volume of 100 nl 

is: 40 mM buffer (human scalp, potassium phosphate, pH 6.5; human 
prostatic 5a-reductase, sodium citrate, pH 5.5), 0.3-10 |xM14c-T (or 
3h-T). 1 mM DTT, and 500 jiM NADPH. Typically, the assay was 
initiated by the addition of 50-100 ^ig prostatic homogenate or 75-200 

25 p.g scalp homogenate and incubated at 37°C. After 10-50 min the 

reaction was quenched by extraction with 250 |il of a mixture of 70% 
cyclohexane: 30% ethyl acetate containing 10 ^.g each DHT and T.' The 
aqueous and organic layers were separated by centrifiigation at 14,000 
rpm in an Eppendorf microfuge. The organic layer was subjected to 

30 normal phase HPLC (10 cm Whatman partisil 5 silica column equili- 
brated in 1 ml/min 70 % cyclohexane: 30 % ethyl acetate; retention 
times DHT, 6.8-7.2 min; androstanediol, 7.6-8.0; T, 9.1-9.7 min). 
The HPLC system consisted of a Waters Model 680 Gradient System 
equq)ped with a Hitachi Model 655A autosampler. Applied Biosystems 
Model 757 variable UV detector, and a Radiomatic Model A 120 radio- 
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acdvity analyzer. The conversion of T to DHT was monitored using 
the radioactivity iQow detector by mixing the HPLC effluent with one 
volume of Flo Sdnt 1 (Radiomatic). Under die conditions Scribed, 
the promotion of DHT was linear for at least 25 min. The only steroids 
observed with the human prostate and scalp preparations were T, DHT 
and androstanediol. 

Stumptaa macaque protocol 

The following protocol is utilized with the stumptail 
macaque monkey to demonstrate the effect of compounds of the present 
invention for promoting hair growth. 

Twenty-one male stumptail macaque monkeys of species 
Macaca speciosa are assigned to vehicle control and drug treatment 
groups on the basis of baseline hair weight data. This assignment 
procedure is necessary ta insure that die average baseline hair growth 
for each control and experimental group is comparable. Hie control and 
drug treatment groups are as follows: 

1 . Topical 50:30:20 vehicle (N = 6) 

2. Oral 5a-reductase and topical 50:30:20 vehicle (N = 5) 

3. Oral placebo (N = 5) 

4. 5a-reductase in vehicle (N = 5) 

The vehicle consists of 50% propylene glycol, 30% ethanol and 20% 
water. A 100 mM concentration of topical 5a-reductase is formulated 
in this vehicle. The same 5a-reductase is acbninistraed as an oral dose of 
0.5mg per monkey. Immediately prior to the dosing phaise of the study, 
hair is removed from a 1 inch square area identified by four tatoos) in 
the center of the balding scalp. This hair collecdon is the baseline hair 
growth determination prior to tiie beginning of treatment 
Approximatly 250nL of vehicle and 5a-reductase in vehicle is prq)ared 
and topically administered to the tatooed area of the scelp. The selected 
5a-reductase and placebo is ingested by the monel^s at the same time as 
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the topical doses are administered. The monkeys are dosed once per 
day, seven days per week for twenty weeks. 

At four week intervals throughout the dosing phase of the 

5 study, each monkey is shaved and the hair is collected and weighed. The 
body weight data (at baseline and during assay) is analyzed by the 
nonparametric WDcoxon rank-sum test Differences are significant at p 
< 0.05. Hair weight data at each week collection for vehicle, placebo 
and treatment groups are expressed as the change from baseline. 

j^o Statistical analysis is performed on the rank of the data to show overall 
differences among groups at each four week collection. 

While the invention has been described and illustrated with 
reference to certain preferred embodiments thereof, those skilled in the 
art will predate that various changes, modifications and substitutions 
can be made therein without departing from the spirit and scope of the 
invention. For example, effective dosages other than the preferred 
dr sages as set forth herein above may be applicable as a consequence of 
variations in the responsiveness of the mammal being treated for any of 
the indications for the compounds of the invention indicated above. 
Likewise, the specific pharmacological responses observed may vary 
according to and depending upon the particular active compound 
selected or whether there are present pharmaceutical carriers, as well as 
the type of formulation and mode of administration employed, and such 
expected variations or differences in the results are contemplated in 
25 accordance wifli tiie objects and practices of die present invention. It is 
intended, therefore, that the invention be limited only by the scope of 
the claims which follow and that such -claims be interpreted as broadly 
as is reasonable. 
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WHAT IS CLAIMED IS: 



1. A compound of the fonnula: 




10 




and the pharmaoeudcally acceptable s^ts ttioeof, wherein: 



15 



A is: 



(a) 



20 



25 



Rlis: 



30 



(b) I 



except when equals H. there is a 5aH and W 
equals C(0), r3 can not be C1-12 alkyl. 



R5 



R2 



"*M^N-W-R3 
(q) I ; wherein 



H. 

methyl or ethyl; 



R2 



is: 
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H,or 

Cl-20 alkyl; 

5 

R3is: 

H. 

aminoCi-C4alkyl, 

mono Ci-C4alkylaminoCi-C4alkyl, 

di C 1 -C4alkylaminoC i -C4alkyl, 

mono C1-C4 alkylaminoaryl, 

di C1-C4 alkylaminoaryl, 

C1.20 alkyl, 

C6-I4aryl, 

heteroaryl, 

C6-14arylCi.20alkyl, 
heteroaiylC l.20alkyl, 
Ci.20alkylthioCi.20alkyl, 
Ci-20alkylsulfinylCi-20alkyl, 

20 Ci-20alkylsulfonylCi.20alkyl, 

Co-10alkylC6.14arylthioCi.20alkyl, 
C0-10alkylC6-14arylsulfinylCi-20alkyl, 
Co-10alkylC6-l 4arylsulfonylC 1 .20alkyl, 
C 1 -20alkyloxycarbonylC 1 -20alkyl, 

25 carboxylCi-20alkyl, 

carboCi.20alkyloxyCi.20alkyl, 
Ci-20alkylcaitonylCi-20alkyl, 
carboxylCi-20alkyl, 
Cl-20alkylcarbonylCl.20alkyl, 

30 C3.20cycloalkyl, 
C3-20cycloalkenyl, 
C3-20cycloalkylC 1 -20alkyl, 
C6-14 aiylCi-20alkyloxycarbonylCi-20alkyl, 
heteroarylCi-20alkyloxycarbonylC 1-20311^1, 
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20 



25 



haloCl-20alkyl, 
hydroxylCl -20allg^l, 
kninodibenzylC l-20alkylC6- 1 4aryl, 
halohydroxylCi.20a]]grl, 
thiosu]iiatoCi.20aIkyl, 

C6-I4aiylCi-20allqrtoxyCi-20aIkyl 

Ci-20alkyIoxyCi.20alkyl» 

C6-14 arylcarbonylC6-14aryICl-20alkyl, 

dia]ylCi-20£tllEyI of tbe fonnula: 



t[iarylCl-20aiDQ'l of the formula: 



C2-20 allcenyl, 

C2-20 alkenylCi-iOaliyl, 

C6-I4aryloxyC6-14aryl, 

heteroaryIC2-20aUtenyI, 

C6-14 arylC2-20alfcenyl, 

C2-20alkynylCl-20aikyl, 

C6-14arylcarboaimdeC6-14arylCi-20alkyl, 

phosphonoCl.20aU7l* 

C6-14 arylC2-20alkyiiylCi-20alkyI, or 
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hetjeroarylC2-20alkynylC 1 -20alkyl; 

R4is: 
5 H, 

Cl-20 alkyl, 

C6 aryl wherein aiyl is a monocyclic system composed of 6- 
membered aromatic rings eitlier unsubstituted or substituted with 
R wherein R is H, Cl.6 alkyl, arylCi.20alkyl with the alkyl 
jQ groups unsubstituted or substituted with hydroxyl, Ci-galkyloxy, 

carboxy Co-lOalkyl, or halogen or aryl directly substituted 
independently with amino, mono C1.C4 alkylamino, di C1-C4 
alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCi-20alkyl, carboxamido, 
benzoyl, Ci.20alkyloxy, Cl.20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 
heteroaryl; 

R^ can be the same or different when x is greater than 1 and is: 
H, or 

20 C1.12 alkyl; 

R7 or r8 are: 

H, 

CH3, 
25 C2H5, 

carboxamido, 

Cl-6 alkylthio, 

C1-C6 alkylsulfinyl, 

C1-C6 alkylsulfonyl, 
30 OCH3, 

NH2, 

CH3NH, 

(CH3)2N, 

OH, 
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^ N02, . _ ' 

CN, 
F, 

5 acetaimdo, 

a, 

OC2H5. 
CF3. 

isopropyl, or 

isobutyl; n equals I- 10 and the Ci-20 alkyi portion is optionally 
substituted wi& R^; 



15 



20 



Wis: 



0 

-C^ , or 



O 

II 

— s— 

II 

O : 



X is an integer ffom 1-25; 

and the dashes indicate a double bond is optionally present 



25 

2. A compound according to Claim 1 of the formula: 



30 
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10 



I 

and the pharmaceutically acceptable salts thereof, wherein: 



A is: 



15 



(a) 



20 



(b) 



N 

I 



excq)twhenR equals H, there is 
a SalphaH and W equals C(0), 
cannotbeCi.i2alkyl 



R5 



R2 



(c) I ; wherein 



25 



Rl 



is: 



H. 

methyl, or ethyl; 



30 



r2 



is: 



H,or 

Cl-20alkyl; 
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R3is: 

H. 

5 ' Ci-20aUQ'^I is a straight or branched chain alkane of up.to 20 

carbon atoms; 

€6-14 aryl wherein aryl is a mono or polycyclic system 
composed of 6-membered aromadc rings either unsubstitoted or 
IQ sabstitnted with R wh^in R isH, Ci.6aIkyl,arylCl-20alkyl 

with the alkyl groups unsubstituted or substitoted with hydroxy!, 
Cl-galkyloxy, carboxy C0-10aIkyl> or halogen or aryl directly 
substituted independently with amino, mono C1-C4 alkylamino, di 
C1-C4 alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
al^laminoaryl* hydroxyl, haloCl-20alkyl» carboxamido, 
benzoyl, Ci-20alkyloxy, Ci.20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; 

heteroaiyl which is a mono or polycyclic system composed of 5- 
or 6-membered aromatic rings consisting of 1,2, 3 or 4 

20 

heteroatoms chosen from N, O, or S and eith^ unsubstituted or 
substituted with R or independentiy with hydroxy^ Ci - 
20alkyloxy, Cl-20alkyl, benzoyl,, carboamide, acetamide, 
halogens, C2-20aIkenyl, cyano, nitro, or haloalkyl directly 
bonded to the aromatic carbon atoms(s); 

25 

C6-14 arylCi.20alkyl of the formula: 



30 




wherein tiie aromatic ring is optionally and independentiy 
substituted with r7 and R^ wherein R^ and R^ are 
H. 
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CH3, 
C2H5. 

carboxamido, 

C1-C6 alkylthio, 

C1-C6 alkylsulfinyl, 

C1-C6 alkylsulfonyl, 

OCH3, 

NH2, 

CH3NH, 

(CH3)2N, 

OH, 

NO2, 

CN, 

F, 

acetamido, 
CI, 

OC2H5, 
CF3, 

isopropyl, or 

isobutyl; n equals 1-10 and the Ci.20alkyl portion is optionally 
substituted with R^; 

HeteroarylCl-20alkyl of the formula: 



wherein X equals O, S, or NR; and n equals 1-10; 




or 




Cl-20alkylsulfonylCi-20allcyL 
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Ci-20aIkyIthioCl-20alkyI, 
Cl-20alkylsulfinylCi-20alI'yl the formula: 

-(CH2)nS(0)p-R9wh&rdn R9 is 
Co.IOalkyIC6-14aiyl, 
CH3, 
Q2H5. 
C3H7. 
C4H9, 
isopropyl, 
isobutyl, 
sec-butyl, 
t-butyl, 
isopentyl, 
neopentyl, or 

bcohexyl; n equals 1-15 and p=0-2; 

Cl-20aU:yloxycarbonylCi.2paI]syl of the formula: 
p 

-(CH2)„-C-0R« wherein RiO 

is: 

CH3, 
C2H5, 
C3H7, 
C4H9 , or 

CsHli; and n equals 1-20; 

CarboxyICi-20i^I of Hiefiarmula; 
O 

KCH2)„-C-OH;„:=1.20; 
Ci.20allsylcarbonylCi.20aIkyl of the formula 
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O 



•(CH2)n-C-(CH2)„CH 



'3, n equals 1-20; 



m equals 0-19; 



C3-20cycloaIkylCi-20aIkyI of the fonnula: 
-(CH2)n-(cycloalkyl) wherein the cycloalkyi protion is a 
monocyclic, bicyclic, or polycyclic hydrocarbon of up to 20 
carbon atoms wherein the rings are optionally substituted with 
r1; and n= 1-20; 

ArylCi.20alkyloxycarbonylCl.20alkyl of the formula: 



wherein n = 1-20; 

HeteroarylCi-iOalkyloxycarbonylCi-lOalkyl of the formula: 
O 

•(CH2)„-C-0-{CH2)n-Heteroaryl 

wherein Heteroaryl is as defined and n = 1-20; 

haloCl-20alkyl of the fonnula: 
-(CH2)n-CH2X wherein 
X equals Br, CI, F or I; n is 1-19; 

hydroxylCi-20alkyl of the formula: 
-(CH2)nCH20H;nisl-19; 

halohydroxylCi-20alkyl of the formula: 
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X 



(CH2)n-CH {CH2)^C-X 



I 



OH X 



wherein 



n=l-I8 
q = 0-18 
n + q = 0-18 and 
X equals Br» CI, For I; 

ThiosuIfatoC i JZO^Skylxif the formula: 
-(CH2)nCH2SS03Na; n is 1-19; 

phosphonoCi-20alkyl of the formula: 
-(CH2)nP(0)(OR)2 wherein R is lower alkyl and n is 1-20; 

ArylCl-20aIkyloxyCl-20alkyl of the formula: 




; n is 1-20; 



AryIcatbonylarylCi.20aU^l of the formula: 




R® , n equals 1-20; 



DiarylCl-20all^l of the formula: 




H 



-(CH2)„-C 



R«^ 



R"' n equals 0-19; 
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TriarylCi.20alkyl of the formula: 




Aryl C2-20alkenyl of the fonnula: 

(CH2)„-CH=CH-(CH2)„-^>^^ 

n = 0-18 
in = 0-18 
m+n = 0-18; 

R^is 
H, 

Cl.20alkyl, 

C6 aryl wherein aryl is a monocyclic system composed of 6- 
membered aromatic rings either unsubstituted or substituted with 
R wherein R is H, Ci-6 alkyl, arylCi.20alkyl with the alkyl 
groups unsubstituted or substituted with hydroxyl, Ci-galkyloxy, 
carboxy CO-lQalkyl, or halogen or aryl directly substituted 
independently with amino, mono C1.C4 alkylamino, di C1-C4 
alkylamino, mono C1-C4 alkylaminoaryl, di C1-C4 
alkylaminoaryl, hydroxyl, haloCi.20alItyl carboxamido, 
benzoyl, Cl-20alkyloxy, Cl.20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 
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15 



heteroaryl; 

r5 can be the ^me or diffnent when x is greater than one and is; 
H,Qr 

Ci-i2alkyl; 



Wis: 



O 

10 ii 



C — , or 



O 

II 

-s— 

II 

o . 



X is an integer from 1-10; 

and the dashes indicate a double bond is optionally present 

20 3. A compound according to Claim 1 and the 

pharmaceutiodly acceptable salts thereof, wherein, 

R2 



25 A is: 

Rlis: 



H, 

30 mediyl or ethyl; 



R^is: 



H, or 

01-12 alkyl; 
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R3is: 



10 



15 



20 



25 



H. 

Cl-20 alkyl, 
C6-14 aryl, 
heteroaryl, 

C6-14 aryICi-20alkyl, 

heteroarylC i -20alky 1, 

Cl.20alkylthioCi.20aIkyl, 

C 1 .20alkyloxycarbonylC l -20alkyl, 

carboxylC i .20alkyl, 

Cl-20 alkylcarbonylCl.20alkyl, 

C3-20cycloalkyl, 

C3-20cycloalkylCi.20alkyl, 

C6-14arylCl.20aIkyloxycarbonylCi.20alkyl, 

heteroarylCl-20alkyloxyearbonylCl.20alkyl, - 

haloCi-20alkyl, 

hydroxy C 1 .20alkyl, 

halohydroxyC 1 .20alkyl, 

thiosulfatoCi.20alkyl, 

C6-14 arylcarbonylC6-14arylCi.20alkyl, 

C6-14 arylCi-20alkyloxyCi.20alkyl, 

Ci-20cycloaIkylC i-20alkyl, 

diarylCl.20alkyl of the formula: 




H 



tiiarylCl-2Galkyl of the formula: 
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,11 equals 1-19; or 



10 



C2-20 alkenyl; 



r4 



is: 



H 

15 Ci.20alkyl, 

C6-t4 ^1 wherein aryl is a monocyclic system composed 
of 6-membered aromatic rings either unsubstituted or . 
substituted with R wherein R is H, Ci-6 alkyl, arylCi- 
20alkyl with the alkyl ^oups unsubstituted or substituted 

20 with hydroxyl^ Ci-galkyloxy, carboxy CO-lOalkyl, or 

halogen or aryl durectiy substituted independenfly with 
amino^mono Ci^C4 alkylamino, di C1-C4 allq^lamino, 
mono C1-C4 alkylaminoaryl, di C1-C4 alkylaminoaryl, 
hydroxyl, haloCi-20alkyl, carboxamido, benzoyl, Ci- 

25 20alkyloxy, Ci-20allq^l» C2-20alkenyl, cyano, nitro, 

acetamide or halogen; or 
heteroaryl. 

4* A compound according to Claim 3 and the 
pharmaceutically acceptable salts thereof wherein: 

rUs: ^ 
H, 

methylv or 
etiiyl; ^ 



wo 93/23038 



PCr/US93/04633 



-79- 



R2 



is: 



5 H, 

methyl, 

ethyl, linear or branched: 

propyl, 

butyl, 

10 pentyl, 

hexyl, or heptyl; 



15 



20 



R3i 



is: 



t-butyl, 

2,2-diphenylethyl, 
- 3-thienyl, 
2-thienyl, 

1 l-(isopropylthio)undecyl<, 
7-(carbomethoxy)heptyl, 
1 -(1 -(4-isobutylphenyl-)ethyl, 
7-(carboxy)heptyl, 
acetylmethyl, 
1 -adamantylmethyl, 

2- thienylmethyl, 

25 2-(carboben2yloxy)ethyI, 
3,4-dimethoxyphenyl, 
phenyl, 

5-bromopentyl, 
phenylthiomediyl, 
30 t-butylthiomethyl, 

3- methyl-2-thienyl, 
5-methyl-2-thienyl, 
1 1-hydroxyundecyl, 
l-(4-nitrophenyl)ethyl. 
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isopropyltiiiomethyl, 
5-(thiosulfato)pentyl, 
benzyloxymethyl, 
5 carbomethoxymethyl, 
diphenylmethyl, 
tripfaenylmethj^, 

2- fbryI, 

4-isopropylphenyl, 
j^O ^ cyclohexylmethyl, 

4-methylcyclohexyl, 

3- (3-indolyl)propyl, 

3- Indolylmethyl, 

4- isobutyIphenyI, 
4-nitrophenyl, 
3-mtrophenyI, 

3- acetamidomethyI, 

4- elhox^henyl, 

Iiexadec^U 
stearyl, 

^° 3,5-Bis(trifluoromethyl)beiizyU 

3- cyanophenyI, 
heptafluoropropyl, 

4- benzoylphenyl, 

5- benztriazolyl, 
25 3,5-difourophenyI, 

bis(4-isopropylphenyl)methyI, 

2-hydroxyphenyl, 

phenylvmyl, 

2-hydroxy-33»3-trichloropropyl, 
30 methyl, 
allyl, 
n-propyl, 
n-oclyl, 
isopropyl. 
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(isopropylthio)methyl, 

isobutyl, 

ethyl, 

2,2,2-triphenylethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3 (dichloro)pheny 1, 

2,6(dichIoro)phenyl, 

4(fluoro)phenyl, 

3(methoxy)phenyl, 

3-(acetainido)phenyl, 

3-(Iminodibenz-5-ylmethyl)phenyl, 

3-trifluoroinethylphenyl, 

2(ethoxy)phenyl, 

formyl, 

2-napthyl, or 

2-diiazoIyl; 



H, 

methyl, 

ethyl, linear or branched: 

propyl, 

butyl, 

C6-14 aryl wherein aryl is a monocyclic system composed 
of 6-membered aromatic rings either unsubstituted or 
substituted with R wherein R is H, Ci-6 alkyl, arylCi- 
20alkyl with the alkyl groups unsubstituted or substituted 
with hydroxyl, Cl-galkyloxy, carboxy C0-10alkyl,.or 
halogen or aryl directly substituted independently with 
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amino, mono C1-C4 alkylamino, di C1-C4 alkylamino, 
mono C1-C4 alkylaminoaryl, di Cl -C4 alkylaminoaryl, 
hydroxy!, haloCi-20alkyI, carboxamido, benzoyl, Ci- 
20alkyloxy,. Cl-20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 

heteroaryl; 

Wis: 

O 
II 

O — S— 

II ir- . 

— C— ,or O . 

5. The compound accoidmg to Claim 4 and the 
pharmaceuticsdly aG6q)table salts thereof, wherein the compound 
issdected&om: 

4-MethyI-20(trimetfayIacetamido)5a-4-azarpregnan-3-one, 

4rMethyl-17P(trimethyIacetamidomethyl)-4-aza-5d-androstan-3- 
one, 

4-Methyl-17p(2-fliiophenesulfonaftiidomethyl)-4-aza-5a- 
androstan-3-one, 

17P(Isopropylthiododecanoylamidomethyl)-4-aza-5a-androstan- 

3- one, 

4- Me&^-17P(tfiiQphenecarboxamidomethyt)-4-aza-Sa-andrpstan- 
3-one, 

17p(Carbomethoxyoctanoylamidomethyl)-4-methyl-4-aza-5a- 
androstan-3-one. 
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17p(2-(4-isobutylphenyl)propionamidomethyl)-4-Methyl-4-az^ 
5a-an(lrostan-3-one, • 

17p(8-Carboxyoctanoylaniidomethyl)-4-methyl-4-aza-5a- 
androstan-3-one, 

17p(Acetoacetamidomethyl)-4-methyl-4-aza-5a-androstan-3-on^ 

4-Methyl- 1 7P(2-thiopheneacetamidomethyl)-4-aza-5a-androstan- 

3- one, 

17P(3-(carbGbenzyloxy)propioamidomethyl)-4-Methyl-4-aza"5a- 
andTostan-3-one, 

17P(3,4-dimethoxyphenyIacetamidomethyl)-4-Methyl-^ 
androst-3-one, 

17P(Benzenesulfonamidomethyl)-4-methyl-4-aza-5a-androstan-3^ 
one, 

17P(6-Bromohexanoylamidomethyl)-4-methyl-4-aza-5a- 
androstan-3-one, 

17P(12-Hydroxydodecanoylamidomethyl)-4-methyl-4-aza-5a- 
androstan-3-one, 

4- Methyl-17p(2-(4-nitrophenyl)propionamidomethyl)-4-aza-5a- 
androstan-3-one, 

17p(Isopropylfliioacetamidome%l)-4-methyr-4-aza-5a- 
androstan-3-one, 

4-Methyl-17p(6-(thiosulfato)hexanoylainidomethyl)-4"aza-5a- 
androstan-3-one. 
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17p(Benzyloxyaeetamidomethyl)-4-methyl-4-a^ 
one, 

17P(CarbGmethoxyacetamidomethyl)-4-methyl-4-aza-5a- 
androstan-3-one, 

17p(Diphenylacetainidomethyl>-4rmethyl-4-aza- 
one, 

4-Methyl-17p(333-triphenylpropionainidomethyl)-4-az^ 
androstan-3-one, 

17P(2-Fuiylacetamidomethyl)-4-methyl-4-aza-5a-andrp 
one, 

17p(4-IsopropyIphenylacteaniidoniethyl)-4-methyl-4-aza-^^ 
androstan-3-one, 

I7p(Cyclohexylacetamidoniethyl)-4-niethyl-4-^ 

3- one, 

17p(3-mdolylacetamidoniethyl)-4-niethyl-4-a2a-5a-androst^ 
one, 

4- Methyl-17p(4-Methylcyclohexanecarboxamidomethyl)-4- 
aza5a-androstan-3-one, 

17P(4-(3-IndoIyl)-butyranddomethyl)-4-meA^^ 
androstan-3-one, 

17p(4-IsobutylbenaznMdoniethyl)-4-niethyl-4-aza-5a-M^^ 
3-one, 
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17P(Acetoxyacetamidomethyl)-4-methyI-4-aza-5a-androstan-3- 
one, 

17p(6-BTotnohexanoylainidomethyl)-4-Methyl-4-aza-5a- 
andFOstan-3-one, 

20-((3-Acetaniido)benzamido)-4-Methyl-4-aza-5a-pregnan-3-one, 

17p(4-Ethoxybenzainidomethyl)-4-inethyl-4-aza-5a-androstan-3- 
one, 

17pGminodibenzyl-5-carboxamidomethyl)-4-methyl-4-aza-5a- 
andTostan-3-one, 

4-Methyl-20-(stearoylamido)-4-aza-5a-pregnan-3-one, 

4-Methyl-17p-(3,5-bis-(trifluoromethyl)benzamidomethyl)-4-aza- 
Sa-androstan-3-one, 

17P(3-Cyanobenzamidomethyl)-4-methyl-4-aza-5a-androstan-3- 
one, 

17p(Benztriazole-5-carboxamidomethyl)-4-methyl-4-a2a-5a- 
androstan-3-one, 

20-(3,5-diflurobenzamido)-4-methyr-4-aza-5a-pregnan-3-one, 

17p(Bis-(4-Isopropyl)phenyl)acetaniidomethyI-4-methyl-aza-5a- 
andTostan-3-one, 

17p(CiimamoyIairadoineliiyI)-4-inethyl-4-aza-5a-andiostan-3- 
one, 
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17p((3-Hydroxy-4,4,4-trichlorobutyramido)mettoyl)-4-m 
aza-5a-androstan-3-one, 

17-(2,6-DicMorobehzainidomethyl)-5-a-4-metiiyl-^ 
azaandrosatan<-3-onev 

17-(3-Nitrobeiizoylaniidomethyl)-5-a-4-methyl"4-aza2^ 
3-one» 

17-(4-NitrobenzoyIamidomethyl)-5-a-4-metfayl-4-azaandrostan- 

3- one, 

17-(3,3-IMphenyIpropionaraiddmethyl)-5-a-^ 
azaandrostan-3-one^ 

17-((3-(Iminodibenz^5-yImethyl)benzoyl)aminom 
mefliyl-5-a-4-azaandrostan-3-one, 

17-(3-Hydroxy-4A4,-trichlorobutyroylamidomethyl))-5-a-4* 
methyl-4-a2aandrostan-3-one, 

17-Foniianudomethyl-S-a-4-methyl-4-azaandrost^ 

4- Me&yl- I7-(333rtriphenylpropionamidomethyl)-5-a-4- 
azaandrostan-3-one, 

20-((IsopropyltMo)acetainido)-4-methyl-5^-4- 
one, 

20-((IsopropyIthio)acetamido)-5-a-4-azapregnan-3-one^ 

4-Methyl-17<(phenylfhio)acetaimdomethyl>5-a-^ 
3-one, 

17-((t-ButyltMo)acetanddoniethyl)-5-a-4-me&^^ 
3-one, 

17-(3-Methyl-2-thenoyIaniinomefhyl)-4-methyI-5-a-4- 
azaandrostan-3-one, 
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17-(5-Methyl-2-thenoylaininoinethyl)-4-methyl-5-a-4- 
azaandrostan-3-one, 

^ 4-Methyl- 1 7-(3-(trifluoromethyl)-benzainidomethyl)-5-a-4- 

azaandrostan-3-one, or 

17-Benzamidomethyl-4-methyl-5-a-4-azaandrostan-3-one. 

10 6. The compound according to Claim 4 and the 

pharmaceutically acceptable salts thereof, wherein the compound is 
selected from: 

4-Methyl-20(trimethylacetamido)5a-4-aza-pregn- 1 -en- 

3- one, 

15 

4- Methyl-17fi(trimethylacetamidomethyl)-4-aza-5a- 
androst- 1 -en-3-one, 

4-Methyl-17B(2-thiophenesulfonaniidomethyl)-4-aza-5a- 
androst- 1 -en-3-one, 

20 

17B(isopropylthiododecanoylamidomethyl)-4-methyl-4- 
aza-Sa-androst-1 -en-3-one, 

4-Methyl' 1 76(thiophenecarboxamidomethy l)-4-aza-5a- 
25 androst-l-en-3-one, 

176(-8-(Carbomethoxy)octanoylamidomethyl)-4-methyl-4-aza- 
5a-androst- 1 -en-3-one, 

30 176(2-(4-Isobutylphenyl)propionanudomethyl)-4-raethyl- 
4-aza-Sa-androst- l-en-3-one, 

17fi(8-CarboxyoctanoylamidomethyI)-4-methyl-4-aza-5a-androst- 
l-en-3-one. 
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176(Acetoaeetainidomethyl)-4-methyl-4-aza-5a-androst-l-^^ 
one, 

17B(l-AdamantyIacetaiiudomethyl)-4-methyl-4^ 
androst-l-en-3-one, 

4^Methyl-l7B(2-tteopheneacetainidomeftyl)-4-a2a-5 
androst-l-en-3-one, 

17fi(3-(Carbobenzyloxy)propionamidomethyl)-4-methyl-4-a^ 
5a-androst-l-en-3-one, 

17B(3,4-Dimethoxyphenylacetainidomethyl>4-^^ 
aza-5a-androst-l-en-3-one, 

17B(Benzenesitiffonainidomethyl)-4-meAyl-4-aza-5a^ 
androst-l -en-3-one, 

17B(6-Bromohexanoylamidomethyl)-4-methyl-4-aza-5a- 
androst-1 -en-3-one, 

17B(12-Hydroxydodecanoylamidomethyl)-4-metfayl-4-aza-5a- 
androst-l-en-3-one, 

4-Methyl-17B(2-(4-mtrophenyI)propionamidomethyl)-4- 
aza-5a-androst-l -en-3-one, 

17B(Isopropylthioacetainidomethyl)-4-methyI-4-a^ 
androst-l-en-3-one, 

4-Methyl-17B(6-(tMosulfato)hexanoylanudomethyl)-4- 
aza-5a-androst-l-en-3-dne. 
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176(Benzyloxyacetamidomethyl)-4-niethyl-4-aza-5a- 
androst- 1 -en-3-one, 

176(Carbomethoxyacetamidomethyl)-4-methyl-4-aza^^ 
l-en-3-one, 

17B(Diphenylacet?mMdomethyl)-4-methyl-4-aza-5^^ 
androst- 1 -en-3-one, 

4-MethyM76(3,3,3-triphenylpropionamidomethyl)"- 
4-aza-5a-androst- 1 -en-3-one, 

176(2-Furylacetamidomethyl)-4-methyl-4-aza-5a- 
androst- 1 -en-3-bne, 

17B(4-IsopropylphenylacetaTnidomethyl)-4-methyl-4-aza-5a- 
androst- 1 -en-3-one, 

176(Cyclohexylacetainidomethyl)-4-methyl-4-aza-5a- 
androst- 1 -en-3-one, 

17B(3-Indolylacetamidoinethyl)-4-methyl-4-aza-5a- 
androst-l -en-3-one, 

4-Methyl-176(4-methyIcyclohexanecarboxaniidomethyl)-4-a^^ 
5a-androst- 1 -en-3-one, 

I76(4-(3-Indolyl)-butyi^idomethyl)-4-methyl-4--aza- 
5a-androst-l-en-3-one, 

17B(4-Isobutylbenzamidomethyl)-4-methyl-4-aza-5a- 
androst- 1 -en-3-one, 

1 7B(Acetoxyacetamidomethyl)-4-methyl-4-aza-5a- 
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androst- l-en-3-one, 

176(6-BrQmohexanoylaniidomethyl)-4-methyl-4-aza-5a- 
androst-l-en-3-one, 

20-((3-Acetaniido)ben2araido)-4-methyl-4-aza-5a- 
pregn- l-en-3-one, 

176(4-Ethoxybenzaimdomethyl)-4-methyl-4^ 
androst- 1 -en-3-one^ 

17B-(Immodibenzyl-5-carboxanudomethyl)-4-methyl-^ 
aza-5a-androst-l-en-3-one» 

4-Methyl-20-(stearoylamido)-4-aza-5a-pregn-l-en- 

3- one^ 

4- Methyl-17B-(3,5-Bis-(trifluorometfayl)beM 
methyl)-4-aza-5a-androst-I-en-3-one, 

176-(3-Cyanobenzainidomethyl)-4-methyl-4-aza-5a- 
androst-I -eii-3-one, 

176"(Benztriazol-5-carboxamidomethyl)-4-methyl-4-aza-5a- 
androst-1 -en-3-one, 

20-(3,5-Difluorobenzamido)4^methyl-4-aza-5a-pregn-I-e 
one, 

17B-CBisK4-Isopropyl)phenyl)acetaimdomethyl-^ 
androst-l-en-one, 

17Br(Ciimamoylanudomethyl)-4-Methyl-4-aza^^^ 
androst- 1 -en-3-one. 
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176-((3-Hydroxy-4,4,4,-trichlorobutyramido)methyl)-4- 
inethyl-4-a2a-5a-androst- 1 -en-3-one, 

17-(2,6-Dichlorobenzamidomethyl)-5-a-4-methyl-4- 
azaandrosatan- 1 -en-3-one, 

17-(3-Nitrobenzoylamidomethyl)-5-a-4-methyl-4-azaandrostan- 
l-en-3-one, 

17-(4-Nitrol)enzoylamidomethyl)-5-a-4-inethyl-4-azaandrostan- 
l-en-3-one, 

I7-(3,3-I>iphenylpr(^ionamidomethyl)-5-a-4-methyl-4- 
azaandrostan- 1 'enr3-one, 

I7-((3-(Iminodibenz-5-ylmethyl)benzoyl)aminomethyl)-4-methyl- 
5-a-4-azaandrostan-l -en-3-one, 

17-(3-Hydroxy-4,4,4,-trichlorobutyroylamidomethyI))-5-a-4- 
inetbyl-4-azaandrostan- 1 -en-3-one, 

17-FonnamidoinethyI-5-a-4-methyl-4-azaandrostan-l-en-3-one, 

4-Methyl-17-(3,3,3,-triphenylpropionamidomethyl)-5-a-4- 
azaandrostan- l-en-3-one, 

20-((IsopropyIthio)acetainido>4-methyl-S-a-4-azapregnan-l-enr 

3- one, 

20-((Isopropylthio)acetamido)-5-a-4-azapregnan-l-en-3-one, 

4- Methyl-17-((phenylthio)acetamidomethyl)-5-a-4-azaandrostan- 
I-en-3-one, 

17-((t-ButyIthio)acetamidometiiyl)-5-a-4-methyl-4-azaandrostan- 
l-en-3-one, 
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17-(3-Methyl-2-thenoylaminomethyl)-4-methyl-5-a-4- 
azaandrostan-I-en-3-one, 

17-(5-Me1hyl-2-thenoylaminome1hyl)-4-methyl-5-a-4- 
azaandrostan-I-en-3-one, 

4-MethyI-17-(3-(tiifluorome11iyl)-benzamidomethyl)-5-^^ 
azaandrostan-l-en-3-one, 

17-(2,6-Dichlorobenzainidomethyl)-5-a-4-methyl-4- 
azaandrosatan- 1 -en-3-one, 

17-(3-NitrobenzoyIaimdomethyl)-5-a-4-methyl-4-a2a^ 
l-en-3-one, 

17-(4-Nitrobenzoylamidomethyl)-5-a-4-methyl-4-azaand^^ 
i-en-3-pne, 

17-(33-DiphenyIpropionamidomethyl)-5-a-4-methyl-^ 
azaandrostan-l-en-3-one, 

17-((3-(limnodibenz-5-ylmethyl)benzoyl)aminomeA^ 
raethyl-5-a-4-azaandrostan-l-eii-3-one» 

I7-(3-Hydroxy-4A4rtiichlorobutyroylamidomethyl))-5-a-4- 
mefliyI-4-azaandrostan- 1 -en-3-one, 

17-Formamidomethyl-5-a-4-methyl-4-azaandrostan- 1^ 

4-Me&yl-17-(333»-1riph©nylpropionamidomefliyl)-5-a-4- 
azaandrostaiil-en-3*one, 

20-((Isopropylthio)acetamido)-4-methyl-5-a-4-azapregnan- 1 -en- 

3- one, 

i20-((IsopropyltMo)acetaimdo)-5-a-4-azapregnan-l-en-3^^^ 

4- Methyl- 17-((phenyltMo)acetaiiudomethyl>5-a^ 
l-en-3-one. 
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10 



17-((t-Batylthio)acetainidomethyl)-5-a-4-methyl-4-azaancirostan- 
l-en-3-one, 

17-(3-Methyl-2-thenoylaininomethyl)-4-inethyl-5-a-4- 
azaandrostan- 1 -en-3-one, 

17-(5-Methyl-2-thenoylaminomethyl)-4-methyl-5-a-4- ' 
azaandrostan- 1 -en-3-one, 

4-Methyl- 1 7-(3-(trifluoromethyi)-benzamidomethyl)-5-a-4- 
azaandrostan-l-en-3-one, or 

1 7-Benzamidomethyl-4-inethyI-5-a-4-azaandrostan- 1 -en-3-one. 

^7. A compound according to Claim 1 and the 
15 pharmaceuticaUy acceptable salts thereof, wherein 
A is: 

R\ ,W-R3 • 

N except when R'' equals H, 

I ; there is a 5aH 

20 and W equals C(0), 

can not be 



25 



30 



is: 



r2 



is: 



r3 



is: 



H. 

methyl or ethyl; 



H, or 

Ci.i2alkyl; 



Ci.2oalkyl, 
C6-14 aryl, 
heteroaryl. 
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armnoCi-C4allcyl, 

inono-C| -C4alkylammoC 1 -G4alkyl, 

di Ci-C4alkylammoCj-C4aIkyl, 

C5-I4 arylCi_2oalkyl, 

hetBroaiylCi.2oaUtyl» 

Ci.2oalkylthioCi_2oaIkyl, 

Ci_2oaIkylsuIfinyICi.2oaIkyl» 
C1.20 alkyloxycarbonylCi.2oalIq^l» 
caFboxyCi_2oaU^yl. 

carboCl-20aItyloxyCl.20aIkyl, 
C 1 .20 alkylcarbonylC i_2oalkyl, 

Ci-20cycloalkyl, 

Ci-20cycloaIkylCi.2oalkyl, 

^-14 3iylCi.208ll5yIoxyearbonyICi_2oalkyl, 

heteroaiylCj^.20^yJo^y<^.ar^onylCi_2oaIkyl, 

hidoCi.20^'^^» 
hydroxyICj_2oafl^l. 

halohydrox3Ci_2oalkyl» 
thiosidfaloC^_2oaIkyl, 

C6-14 aiylCi.2oalkyIoxyCi.20aIl^yl. 
C6_i4 arylGarbonylC5.i4aiylCi_203l*'yl» 
diarylCi_20 alkyl, 

triarylCi_20alk:yl» 
C2.20 alkenyl, 

phosphonoCi-20aIl^l» 
C2-2O alkenylCi.2oallcyl, 

heteroarylC2_20^^"'yl» 

^6-14 arylC2_20alJ^®nyl» 

C2-20a^ylCi-20allq^l. 

^6-14 arylC2.2oaliynyICi.2oalkyl, or 

heteroaiylC2-20aJl^ylCi.2oalljyt 
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30 



O 
II 

-C— , or 



O 

II 

-S— 

II 

0 . 



8. A compound according to Claim 7 and the 
^ ° pharmaceotically acceptable salts thereof wherein: , 



Rl 



is: 



H, 

methyl, 
15 ethyl, 

R^is: 

H, 

methyl, 

20 ethyl, linear or branched: 

propyl, 
butyl, 
pentyl, 
hexyl, or 
heptyl; 



r3 is: 



t-butyl, 

3- thienyl, 
2-thienyl, 

4- pyrdinyl, 

2- pyridinyl, 

3- pyridinyl, 

(2(3-ben2amido)phenyl)ethyl, 
t-rifluoromethyl. 
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2,3-difluorophenyl, 

2-methylphenyl, 

2,3-dimethylphenyl, 

cinnamoyi, 

formyl, 

2- propyl, 

3- methylbutyI, 

2- (carbomethoxy)- 1 -cyclopentenyl, 
2,6-difluorophenyl, 
2,3-difluorophenyl, 
2,6-dichlorophenyl, 
t-butylmethyl, 
t-butyltfuomethyl, 
^henyl)methyl, 
phenylthiomethyl, 

I l-(isopropyltiiio)undecyl, 
7-(carbomethoxy)heptyl, 

3- t:aii)Oxy-3-methylbutyl, 
3-(caibomethoxy>3-methylbutyI, 

3- (carbomethoxy)-2,2-dimethylpropyl, 
1-(1 -(4"isobutylphenyl))ethyl, 
7-(carboxy)heptyl, 
acetoxymethyl, 

1- methyl-2-pyrrole, 
5-(diethylphosphono)pentyl, 

2- (4'-fluGro-3,53-trimethyIbiphen-2-yl)ethyl, 
2-phenylpropyI, 
2,2-dimethylethylenyl, 

4- beii2yIoxyphenyl, 
2,4,4-trimetfiylperityl, 
ben^lthiomediyl, 
benzfliiophen-3^yl, 
2-hydroxy-2-propyl, 
2-acetoxy-2-propyI, 
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15 



1 -adamanty Imethyl, 
2-thienyImethyl, 

2- ^henyl)propyl, 

5 2-(carbobenzyloxy)ethyl, 
3,4-dimethoxyphenyl, 
-phenyl, 
5-bromopentyl, 
1 l-hydroxyundecyl, 
1 -ethyl-4-nitrobenzene- 1 -yl, 
isopropylthiomethyl, 
5-(thiosulfato)pentyl, 
benzyloxymethyl, 
carbomethoxymethyl, 
diphenylmethyl, 
triphenylmethyl, 
1 -methyl-2-pyiTolyl, 

3- carboxy-3-methylbutyl, 

2- furyl, 

S-(Diethylphosphono)pentyl, 

4- isopropylphenyl, 
cyclohexylmethyl, 
4-methylcyclohexyl, 

3- (3-Indolyl)propyl, 

3- Indolylmethyl, 
25 4-isobutylphenyl, 

4- nitrophenyl, 
3-iiitrophenyl, 
2,3-difluorophenyl, 
3-fluoro-2-methylphenyl, 

30 2-fluorophenyI, 

2,2-dimethylethylenyl, 

3- acetamidomethyl, 

4- ethoxyphenyl, 
3-(2-nitrophenoxy)propyl, 



20 
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hexadecyl, 
stearyU 

3,5-Bis(trifluoroniethyl)phenyl, 
5 3-cyanophenyU 

4- cyanophenyl, 
2,4,4-trimethylpejityI, 
t-butylmethyl, 
benzyl^ 

j-Q heptafluoropropyl, 

5- benztriazolyl, 
3,5 difluorophenyl, 
Bis(4-isopropylphenyl)methyl, 
2-hydroxyphenyl, 
2-phenyIvinyl, or 
2-hydroxy-3,3,3-trichloropropyl; 



15 



20 



30 



Wis: 



O 
II 

— , or 



O 
II 

-S— 
li 

o . 



25 9. The compound according to Claim 8 and the 

pharmaceutically acceptable salts thereof, wherein the compound is 
selected from: 



17B(12-(t-Butylthio)dodecanoylanddo)-4-methyI-4-M^ 
5a-androstan-3^one, 

4-Methyl-17B(8-(carbomethoxy)octanoylanudo)-4-aza-5a-andr^ 
one. 



I7B0[sopropylthiododecanoylamido)-4-methyl-4-a2a-5a- 
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androstan-3-one, 

4-Methyl-176(3-thienylainido)-4-aza-5a-androstan-3- 
5 one, 

1 7-Benzoylamido-5-a-4-niethyl-4-a2aandrostan-3-one, 

17-(2-Thiophenesulfonainido)-5-a-4-methyl-4-azaandrostan-3-one, 

^° 4-Methyl-17-(phenylthioacetamido)-5-a-4-methyl-4-azaandrostan-3- 
one, 

4- MethyI-17-(4-methyIpentanoylainido)-5-a-4'azaandrostan-3-one, 
15 4-Methyl-17-(3-tfaenoylamino)-S-a-4-azaandrostan-3-one, 

17-(3-(4'-Fluoro-3,5,3-triinethylbiphen-2-yl)propionamido)-4-methyl- 

5- a-4-azaandrostan-3-one, 

20 17-(6-(Diethylphosphono)hexanoylamino)-4-methyl-5-a-4- 
azaandrostan-3-one, 

17-((t-Butylthio)acetamido)-4-methyl-5-a-4-azaandrostan-3-one, 
25 4-Methyl-17-(3-thiophenacetainido)-5-a-4-azaandrostan-3-one, 
4-Methyl-17-(4-nitrobenzainido>-5-a-4-azaandrostan-3-one, 
4-Methyl- 1 7-(3-nitrobenzamido)-5-a-4-azaandrostan-3-one, 

30 

17-(2-Fluorobenzainido)-4-methyl-5-a-4-azaandrostan-3-one^ 
17-(4-cyanobenzamido)-4-methyl-5-a-4-zazaandrostan-3-one, 
17-(Benzthiophen-3-ylacetamido)-4-methyl-5-a-4-azaandrostan-3-one, 
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4-Methyl-17-(2-thiophenecarboxamido)--5-a-4-azaandrostan-3-one, 

5 17-(l-MelhyI-2-pyiroIecarboxamido)-4-methyI-5-a-4-a2aan 
one, 

17T(4-Carboxy-4methylpentanoylainido)-4-methyl-5-a-^ 

3- one, 

10 

I7-(4-Carbomethoxy-4-methyIpentanoylamido)-4-methyl-5-a-4^ 
azaandrostan-3-one, 

17K4-Carbomethoxy-33-dimethylbutyroylamido)-4-methyl-5- 
azaandrostan-3-oiie, J 

15 

4- Methyl-17-(3-phenylbutyroylanudo)-5-a-4-azaahdrostan-^ 
17-(23-I>ifluorobenzoylamido)-4-methyI-5-a-4-az^ 
4-Me1hyl-I7-(2-methylben26yIamido)-5-a-4-azaan*^ 
17-(23-Dimethylbeiizaimdo)-4-methyl-5-a-4-a2aan^^ 
17-Ciimamoylaimdo-4-methyI-5-a-4-azaandrostan-3-one, 

25 

17-(33-Dimethylacrylamido)-4-methyl-5-a-4-azaM 

17-(3,4-Dimethoxybenzamido)-4-methyl-5-a-4-azaahdrost^ 

30 I7-(Acetoxylacetanudo)-4-methyl-5-a-4-azaandrost^ 

4-Methyl-17-(4-(2-nitrophenoxy)-butyroylamido)-5-KX-4-azaan*^ 
3-one, 
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17-Isobutyroylamido-4-methyl-5-a-4-zazaan(irostan-3-one, 

17-(3,3-Dimethyl-4-(l-(4-isobutylphenyl)ethoxy)benzamido)-4-methyl- 
5 5-a-4-aza~androstan-3-one, 

17-(4-Benzyloxyben2amido>methyl-5-a-4-azaandrostan-3-one, 

4-Methyl-17-(3-fluoro-2-methylbenzamido)-5-a-4-a2aandrostan-3-one, 

10 

4-Methyl-17-(3^,5,-trimethylhexanoylainino)-5-a-4-azaandrostan-3- 
one, 

17-((Benzylthio)acetainido)-4-methyl-5-a-4-azaandrostan-3-one, 

15 

17-(2-Acetoxyisobutyniinido)-4-methyl-5-a-4-azaandrostan-3-one, 

4-Methyl-17-trifluoroacetainido-5-a-4-azaandrostan-3-one, 

17-(2-Hydroxyisobutyraimdo)-4-methyl-5-a-4-azaandrostan-3-one, 

20 

17-Qsonicotinoylamino)-4-methyl-5-a-4-azaandrostan-3-one, 
17-(t-Butylacetamido)-4-niethyl-5-a-4-azaandrostan-3-one, 
25 4-Methyl-17-phenylacetamido-5-a-4-azaandrostan-3-one, 
4-Methyl- 1 7-(picolinoylainido)-5-a-4-azaandrostan-3-one, 
4-Methyl- 1 7-(nicotinoylamido)-5-a-4-azaandrostan-3-one, 

30 

17-(3-((3-Benzamldo)phenyl)propionamido)-4-inethyl-5-a-4- 
azaandrostan-3-one, 

17-Formamido-4-niethyl-5-a-4-azaandrostan-3-one, 
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17-(2-(Carbometfaoxy)-l-cyclopentenylcarboxainido)-4-methyl-5-a-4^ 
azaandrostan-3-one, 

5 

17K2,6-Difluorobenzamido)-4^methyl-5-a-4-azaandrostan-3-o^^^ or 
17-(2,3-Difluorobenzamido>4J-dimethyl-5-a-4-azaandrost^ 

10 

10. The compound according to Claim 8 and the 
pharmaceutically acceptable salts thereof, wherein the compound is 
selected from: 

176(12-(t-Bu1yltfiio)dodecanoylamido)-4-methyl-4-aza- 
5a-androst-l-eri-3-one, 

4-MeAyl-I7fi(8-(carbomethoxy)octanoylaniido)-4-aza-5a-androst-l-en- 

3- one» 

20 

17B(Isopropylthiododecanoylamido)-4-methyI-4-aza-5a- 
androst-l-en-3-one, 

17-Benzoylamido^5-a-4-methyl-4-azaandrostan-l-en-3-one, 

25 ■ 

1 7-(2-Thiophenesulf onamido)-5-a-4-methyl-4-azaandrostan- 1 -en-3-one, 

4- Methyl-l 7-(phenyltMoacetanudo)-5-a-4-methyl-4-azaandros^ I -en- 

3- one, 
30 . 

4- MethyW7<4-meAyIpentanoylaraido)-5-a-4-azaandrostan-l-en-3 
4-Methyl-17-(3-flienoylamino)-5-a-4-azaandrostan-l-en-3-one, 
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17-(3-(4'-Huoro-3,53'-trimethylbiphen-2-yl)propionamido)-4-methyl- 
5-a-4-azaandrostan- 1 -en-3-one, 

5 1 7-(6-(Diethylphosphono)hexanoylainino)-4-methyl-5-a-4- 
azaandrostan-l-en-3-one, 

17-((t-BulyltMo)acetamido)-4-methyl-5-a-4-azaandrosl2m-l-en-3-one 
4-Methyl-17-(3-tWophenacetamido)-5-a-4-azaandrostan-l-en-3-one, 
4-Methyl-17-(4-nitrobenzamido)-5-a-4-azaandrostan-l-en-3-one, 
4-Methyl-I7-(3-nitrobenzamido)-5-a-4-azaandrostan-l-en-3'-one, 

15 

17-(2-Ruorobenzaimdo)-4-niethyl-5-a-4-azaandrostan-l-en-3-one, 

17-(4<yanobenzainido)-4-methyl-5-a-4-zazaandrostan-l-en-3-one, 

17-(Benzthiophen-3-ylacetamido)-4-methyl-5-a-4-azaandrostan-l-en-3- 
20 one, 

4-MethyH7-(2-thiophenecarboxamido)-5-a-4-azaandrostan- 1 -en-3-one, 

17-(l-Methyl-2-pyTrolecarboxamido)-4-methyl-5-a-4-azaandrostan-l- 
25 en-3-one, 

17-(4-Carboxy-4methylpentanoylamido)-4-methyl-5-a-4-azaandrostan- 
l-en-3-one, 

3 0 1 7-(4-Caibomethoxy-4-methylpentanoylaniido)-4-methyl-5-a-4- 
azaandFOStan-l-en-3-one, 

17<4-Carbomethoxy-33-dimethylbutyroylamido)-4-methyl-5-a-4- 
azaandrostan- 1 -en-3-one. 
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4-Methyl-17-(3-phenylbutyroylainido)-5-a-4-azaandrostan- l-en-3-one, 

5 17-(23-Difluorobenzoylamido)-4-methyI-5-a-4-azaandrost^^ 
one, 

4-Methyl-17-(2-methylbenzoylamido)-5-a-4-azaandros 
17-(2,3-Dimethylbenzanudo>4-methyl-5 
17-CinnamQylainidc>-4-methyl-5-a-4-azaandrost^^ 
17-(33-Dimethylacrylainido)-4-methyl-5-a-4-azaan^^ 

15 

17-(3,4-Dimethoxybenzamido)-4-methyl-5-a-4-azaandrostan-l-en-3- 
ohe, 

17-(Acetoxylacetaimdo)-4-methyI-5-a-4^ 

4- Methyl-17-(4-(2-nitrophettoxy)-butyroylamido)-5-a-4-a^ 
l-en-3-one, 

17-Isobutyroyiaimdo-4-methyl-5-a-4-zazaandrostan-I-eii-3-^^ 

25 17-(3,3-Dimethyl-4-(l-(4-isobutylphenyl)etfioxy)benzainido 

5- a-4-aza— androstan-t-en-3-one, 

17-(4-Benzyloxybenzainido)-methyl-5-a-4-azaandro^^ 1 -en-3-one, 

3a 4-Methyl-17-(3-fluoro-2-methylbenzanuda)-5-a-4-a2^ 
one, 

4rMethyl-17-(3,5,5,-triniethylhexanoyIaniino)-5-a-4-a 
3Tone, 



20 
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17-((Benzylthio)acetamido)-4-methyl-5-a-4-azaan(irostan-l-en-3-one, 
5 17-(2-Acetoxyisobutyramido)-4-methyl-5-a-4-azaandrostan-l-en-3-one, 
4-Methyl- 1 7-trifluoroacetamido-5-a-4-azaandrostan- 1 -en-3-one, 
1 7-(2-Hydroxyisobutyramido)-4-methyl-5-a-4-azaandrostan- 1 -en-3- 

10 

17-(Isonicotinoylamino)-4-methyl-5-a-4-azaandrostan-l-en-3-one, 
17-(t-Butylacetaimdo)-4-methyl-5-a-4-azaandrostan-l-en-3-one, 

15 

4-Methyl- 17-phenylacetaimdo-S-a-4-azaandrostan- 1 -en-3-one, 
4-Methyl- 17-(picoIinoylainido)-S-a-4-azaandrostan- 1 -en-3-one, 
4-Methyl-17-(mcotinoylamido)-5-a-4-azaandrostan-l-en-3-one, 

20 

17-(3-((3-Benzamido)phenyl)propionamido)-4-methyl-5-a-4- 
azaandrostan- l-en-3-one, 

17-Fonnamido-4-methyl-5-a-4-azaandrostan-l-en-3-one, 

25 

17-(2-(Carbomethoxy)-l-cyclopentenylcarboxamidG)-4-methyl-5-a-4- 
azaandrostan- l-en-3-one, 

I7-(2,6-Difluorobenzamido)-4-methyl-5-a-4-azaandrostan-l-en-3-one, 

30 

or 

1 7-(2,3-Difluorobenzamido)-4,7-dimethyl-S-a-4-azaandrostan- 1 -en-3- 
one. 
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11. A compound according to Claim 1 and the 
phannaceutically accq)table salts tfaeieof, wherein: 

A is: 

f R2 



Rli 



is: 



H, 

methyl or ethyl; 



R2 



is: 



H,or 

Cl-I2alkyl; 



R3is: 



H. 

Ci-20alkyl, 
C6-14aryl, ^ 
heteroaryl, 

C6-14 arylCi-20all^I, 

heteroarylCi-20alkyl» 

Ci .20alkylthioCi -20alkyl, 

Cl.20alkylsuIfinylCi.20alkyl, 

Cl-20aikylsulfonylCi.20alkyl, 

Cl.2QalkylDxycarbonylCl.20alkyl, 

caiboxyICi.20aI]!^l, 
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A 

5 



10 



15 



20 



25 



30 



Cl-20 alkylcarbonylCi.20alkyl, 

C3-20cycloalkyl, 

C3-20cycIoalkylC l.20alkyl, 

C6- 14 arylC l .20alkyloxycarbonylC i -20alkyl, 

heteroarylC i -20alkyloxycarbonylC ] -20alkyl, 

haloCi-20alIcyl> 

hydroxyCl -20alkyl» 

halohydroxyCi-20aU^yl> 

thiosalf£itoCi.20aIkyl, 

C6-14 arylCl-20alkyloxyCi-20alkyl, 

C6-14 arylcarbonyIC6-l4arylCl.20aIkyl, 

diaiylCi.20alkyl of the formula: 



triarylCl.20alkyl of the fonnula: 



C2-20 alkenyl, 

C2-20 alkenylCi.20aIkyl, 

heteroarylC2-20alkenyl, 

C6-14 aryIC2-20alkenyl, 

C2-20alkynylCi.20alkyl, 
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C6-14 arylC2-20alkynyICi-20alkyl, or 
heteroarylC2-20alj^ynylCl-20alkyl; 

R4is: 

H, 

Cl.20 alkyl, 

C6-I4 aiyl wherein aryl is a monocyclic system composed 
of 6-membered aromatic rings either unsubstitoted or 
substituted with R wherein R is H» Ci-6 alkyl, arylCi- 
20alk:yl with the alkyl groups unsubstituted or substituted 
with hydroxyl, Ci-galkyloxy, carboxy Co-10alkyl» or 
halogen or aryl directly substituted independendy with 
aminp^mono CI-C4 alkylamino, di C1-C4 alkylamino, 
mono C1-C4 alkylaminoaryl, di C1-C4 allqrlaminoaryl, 
hydroxyl, haloCi-20alkyl, carboxamido, benzoyl, Ci- 
2Qalkyloxy, Cl.20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 
heteioaryl; 

r5 can be tiie same or different when x is greater than 1 and is: 
H,or 

Cl-20 alkyl; 

Wis: 



— C— , or 
O 

— s— 

II 

O ; and 
X is an integ^ from 1-10. 

12. A compound according to Claim 1 1 and the 
pharmaceutically acceptable salts thereof, wherein 
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Rl is: 

H, 

methyl, or 
ethyl; 

R2is: 

H, 

methyl, 

ethyl, linear or lurched: 

propyl, 

butyl, 

pentyl, 

hexyl, or heptyl; 

r3 is: 

t-butyl, 

3-thienyl, 

2-thienyl, 

I l-(isopropylthio)undecyl, 

7-(carbomethoxy)heptyl, 

l-(l-(4-isobutylphenyl-)ethyl, 

7-(carboxy)heptyl, 

acetylmethyl, 

1- adamantylmethyl, 

2- thienybnethyl, 
2-(carbobenzyloxy)ethyl, 
3,4-dimethoxyphenylmethyl, 
phenyl, 

5-bromopentyl, 
1 1-hydroxyundecyl, 
l-(4-nitrophenyl)ethyl. 
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isopropylthiomethyl, 
5-(thiosulfato)pentyl, 
benzyloxymethyl, 
5 carbomethoxymethyl, 
diphenylmethyl, 
triphenylmethyl, 

2- furyU 

4-isopropylphenyl, 

cyclohexylmethyl, 

4-methyIcycIohexyI, 

3- (3-indolyI)propyl, 

3- Inclolylmethyl, 

4- isobutylbenzyl, 
4-nitrobenzyl, 

3- acetamidomethyl, 

4- etfaoxybenzyI, 
hexadeqrl, 

(isopropylthio)inethyl, 
stearyl, 

20 3,5-Bis(triflu6romethyl)benzyl, 

3- cyanobenzyI» 

heptafluoropropyU 

4- benzoylbenzyl, 

5- benztriazoIyl, 
25 3,5-difourobenzyl, 

bis(4-isopropylphenyl)methyl, 

2-hydroxybenzyl, 

phenylvinyl, 

2-hydroxy-3,3,3-trichloropropyl, 
30 methyU 
aUyl, 
n-propyl, 
n-octyl, 
isopropyl. 
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isobutyl, 

ethyl, 

benzyl, 

octadecyl, 

2(ethyl)phenyl, 

3(chloro)phenyl, 

4(methyl)phenyl, 

2,3(dichloro)phenyl, 

4(fluoro)phenyl, 

3(methoxy)phenyl, 

2(ethoxy)phenyl, 

2-napthyI, or 

2-thiazolyl; - 

R4is: 

H, 

methyl, 

ethyl, linear or branched: 

propyl, 

butyl, 

C6 aryl wherein aryl is a monocyclic system composed of 
6-membered aromatic rings either unsubstituted or 
substituted with R wherein R is H, Ci.6 alkyl, arylCi- 
20alkyl with the alkyl groups unsubstituted or substituted 
with hydroxyl, Ci-galkyloxy, carboxy CO-lOalkyl, or 
halogen or aryl directly substituted independently with 
amino, mono CI-C4 alkylamino, di C1-C4 alkylamino, 
mono.Ci-C4 alkylaminoaryUdi C1-C4 alkylaminoaryl, 
hydroxyl, haloCi.20alkyl, carboxamido, benzoyl, Ci- 
20alkyloxy, Ci-20alkyl, C2-20alkenyl, cyano, nitro, 
acetamide or halogen; or 

heteroaryl; 
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can be the same or different when x is greater than 1 and is: 
H, 

methyl, 
ethyl, 
propyl, 
butyl, or 
pentyl. 

13. The compound according to Claim 12, selected from: 

4-Methyl-20-(4-Nittobenzanudomethyl)-4-aza-5a-pregnan- 

3- one, 

20-(3,4-Dimethoxyphenylacetamidomethyl)-4-methyl-4- 
aza-5a-pregnah-3-one, 

4^MetiiyI-2Q-(Palinitoylamidomethyl)-4-aia-5a-pregnan-3- 
one, 

20-(Hepta£luorobutyramidomethyl)-4-methyl-4-aza-5a- 
pregnan-3-one, or 

4- Methyl-20(saIicyIamidometiiyl)-4-aza-5a-pregnan-3-one. 

14. The compound according to Claim 12, selected from: 

4-Methyl-20-(4-nitrobenzamidomethyl)-4-aza-5a-l- 
pregnen-3-one, 

20<3,4-Diinethoxyphenylacetamidomethyl)-4-methy^ 
aza-5a-I-pr«gnen-3-one, 
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4-Methyl-20-(palmitoylaminomethyl)-4-aza-5a- 1 -pregnen- 

3- one, 

5 20(Heptafluorobuty]:ainidoinethyl)-4-methyl-4-aza-Sa-l - 

pregnen-3-one, or 

4- MethyI-20(Salicylamidomethyl)-4-aza-Sar 1 -pregnen-3- 
one. 

10 

15. A phannaceutical composition comprising a 
therapeutically eifective amount of a compound of Claim 1 in a 
pharmaceutically acceptable carrier therefor. 

16. A method of treating benign prostatic hyperplasia, 
acne, female hirsutism, male pattern baldness, androgenic alopecia, 
prostatitis, and/or preventing prostatic carcinoma in a human host in 
need of such treatment comprising the step of administering to said host 
a therapeutically effective amount of the compound defined in Claim 1. 

17. The method of Claim 16 wherein said compound is 
an inhibitor of 5a-reductase 1 . 



1 8. The method of Claim 16 wherein said compound is 
an inhibitor of 5a-reductase 2. 

25 

19. The method of Claim 16 wherein said compound is a 
dual inhibitor of both 5a-reductase 1 and 2. 



30 
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